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COMPUTER 


Researchers are 
gaining access to 
previously 
unknown 
molecular worlds 
with the aid of 
high-powered 
computer graphics 
tools, page 54. 
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TEAM ONE ADVERTISING DID. The idea for their next stunning Lexus ad, hidden somewhere in the dusty 


silence of a forgotten road. Finding it took a remarkable group of people. All using an equally remarkable computer <2 The Apple” Macintosh: 


Why did they choose Macintosh? ) Maybe they wanted computers with the power to work intuitively, letting people explore ideas the moment 


inspiration strikes. Not the moment they remember how to use the system \ Perhaps they needed computers versatile enough to handle 


the name of your nearest authorized Apple reseller, call 800-538-9696, ext. 210. ‘Just add Macintosh PC Exchange” software. © 1993 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh and “The power to be your best” are registered trademarks 


SEE IT? 


rything from memos to mechanicals. (©) Or the only computers able to read from and write to DOS, OS/2 and Windows disks, offering 
compatibility with most existing systems* It could have been something as simple as our ColorSync” system, which ensures bright, accurate 
output every time. Or maybe, just maybe, Team One chose Macintosh for the same reasons everyone else does. For the power to explore U 


new ideas. Ss The power to chase dreams. The power to be your bes? MACINTOSH FOR COMMUNICATORS. ‘ 


and GolorSync and Macintosh PC Exchange are trademarks of Apple Computer, Inc. OS/2 is a registered trademark of International Business Machines Corporation. 
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“9 NS 


Gilbert and Sullivan, 
Fred and Ginger. 


Sight..sound...action...interaction! 
With the help of IBM’s Ultimedia 
Tools Series (UTS), your creativity 
can rival the greatest partnerships 
of stage or screen — whatever 

role multimedia plays for you. 

For developers, UTS provides 
a wide range of over 55 software 
tools and associated hardware 
that work in harmony — making it 
easy and more affordable to create 
applications. 

For authors of multimedia 
productions, UTS eliminates cum- 
bersome moves. Now you can make 
your ideas dance in OS/2, DOS or 


Windows using audio and video 


©1993 IBM Corp. All Rights Reserved 


effects so seamless, so subtle, that 
the silver screen's finest choreog- 
raphers would love to steal from 
your score. 

You can audition all of the UTS 
software products with the UTS 
SAMPLER CD. For just $9°° you 
get demonstrations and tutorials 
showing how the UTS environment 
lets your creativity perform to the 
tune of its choice. To order, call 


1-800-228-ULTI, (8584) ext. 551. 
OR SEND IN THIS COUPON & 
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S and You. 


| FOR THE ENTIRE SCORE ON UTS, 
MAIL THIS COUPON TODAY! 
LJYES!Please send me the UTS SAMPLER CD 


Send your check or credit card details to: 
MediaSourcery, 
1055 Joaquin Road, Mountain View CA 94043. 


L) Enclosed is my check 


L) Visa (©) Mastercard () American Express 
Card Number Bxp. Dates 2. 
Signature 
UTS SAMPLER CD $9.95 
Local Sales Tax: 
(If tax-exempt, please supply your I.D. no.) 
Shipping $1.50 
: Total: 
| Name 
2 Title 
: Company 
s Address 
City State___Zip 


’ Telephone JQ eee ae, et 
/ Faster service call 1-800-228-ULTI (8584) ext. 551 
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The computer graphics production 
house AXYZ s.a.r.1. Images de Syn- 
these 3D of Bordeaux, France, creat- 
ed this month’s cover image, 
entitled Downtown Martinique “Le 
Lamentin,” using a Silicon Graph- 
ics R4000 running the SoftImage 
Creative Environment. Architects 
Claude Bovey and Christian Bras of 
the ST/AR agency designed the 
structure and hired the production 
house to create the image. 
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FEATURES & COLUMNS 


Constructive 


Communication 
For centuries, architecture profes- 
sionals have conveyed design ideas 
and principles through a variety of 
drawings, scale models, and writ- 
ings. Now they’ve begun to animate 
their communications with the lat- 
est in computer-based multimedia 
tools. 
By B.J. Novitski 


Kicking the Tires of 
VR Software 


At the moment, completed 
virtual reality applications 
; and consumer titles are few 
and far between. But the 
foundation for a ground 
swell in virtual reality is slow- 
ly taking shape. Spurring this 
erowth is the emergence of off-the- 
shelf VR application development 
software that is making it easier for 
users and software developers to 
develop VR applications. 
By Louis M. Brill 


The Stuff of Life 


In a growing number of lab- 
oratories worldwide, researchers are 
combining traditional and novel data- 
acquisition methods with high-pow- 
ered graphics techniques to generate 
molecular simulations that not only 
validate complex theories but also give 
scientists access to unknown worlds. 
By Diana Phillips Mahoney 


Trapping on the Desktop 

With many design and pre- 
press processes already automated, 
desktop publishing software vendors 
are now turning their attention to sup- 
porting highly specialized functions. 
One of these, called trapping, has 
become the newest electronic pub- 
lishing hot button. 
By Rita Shoor 
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MultiSync ts a registered trademark and AccuPoint, FastFacts, FG and MultiSpin are trademarks of NEC Technologies, Inc. All other trademarks are the property of their respective owners. © 1993 NEC Technologies, Inc. NEC GSA#GSOOK91AGS5241 


In the field of advanced display tech- 
nology, no one has had a bigger 
impact than NEC with our MultiSync® 
monitors. And now, with the intro- 
duction of NEC’s new MultiSync 
Projection System, no image will 
have a bigger impact. The system 
includes a choice of two projectors, 
the 6PG or 9PG, a video/RGB 


MultiSync® MultiSync® 
9PG Projection 6PG Projection 
Monitor Monitor 


BETAS IRE RIO 


@resenting the MultiS 


Now that computers play such an integral part 


Switcher, the 


in presentations, remember, no one presents 


gence technology 


as many options as NEC. From our MultiSync 


ISS-6010, and 
an Improved 
Definition Converter, the IDC-2000. 
How to sharpen your image. 

Start with our exclusive AccuPoint™ 
digital point convergence, standard 
on the 9PG, optional on the 6PG. 


This is the most accurate conver- 


MuitiSync® MultiSync® 
ISS-6010 /DC-2000 
Video/RGB /mproved 
Switcher Definition 
Converter 


FG™ monitors to MultiSpin™ CD-ROM readers, 
and our new 27" 3PG Data Monitor. 


available, allowing 
images to appear 
Sharper and more focused. For 
added impact, screen sizes are 
adjustable from 60" to 300" and can 
be set up for floor or ceiling use and 
front or rear screen applications. 


And, with horizontal scan ranges 


ync Projection System. 


(Caution: Screen images explode on impact.) 


from 15 to 61 KHz for the 6PG and 
from 15 to 90 KHz for the 9PG, each 


projector covers virtually every com- 


puter and video source in use today. 
How to take control. Easily. 

As for ease of use, both projectors 
may be operated with a software 
package that enables you to control 


from one up to 64 projectors, includ- 


ing set-up, right from your PC. Plus, 
even without a PC, a set of on-screen 
menus and prompts assists in the 
operation, set-up and troubleshoot- 
ing of the entire system. 

To bring added impact, the accom- 
panying IDC-2000 transforms low- 
quality NTSC into images with an 


almost film-like appearance. While 
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the ISS-6010 gives you complete 
switching control of one to 100 video 
or computer inputs, all easily operated 
from a handheld wireless remote. 
For more information call 1-800- 
NEC-INFO. Or for information via fax, 
call NEC FastFacts™ at 1-800-366- 
0476, request document 6/7401. 


Then prepare yourself for impact. 


Because # is the way you want to go. 
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FRONT END 


In Defense of Virtual Reality 


n the past year, I’ve noticed two things about virtual reality. The first is that 
the media—from computer journals to consumer magazines—have latched 
onto the technology like ticks on a dog. Everyone wants to write a story on VR. 

The second thing I’ve noticed is that somewhere in the first few 
paragraphs of many of these stories, the author makes some kind of disclaimer 
that states, in effect, that virtual reality has been overhyped. Often a 
comparison is made to artificial intelligence—another overhyped technology— 
and then, having issued the cautionary warning about the reality of virtual 
reality, the story goes on to hype the technology some more by discussing the 
most titillating applications for VR, regardless of how realistic such 
applications might be. 

At the risk of sounding like a heretic, I’d like to make a different 
suggestion. I’d like to suggest that virtual reality is far more than just a lot of 
hype. Rather, it is a very real technology that is on the verge of exploding onto 
our culture with a host of very real applications—applications that will run the 
gamut from new types of arcade games and theme park rides and consumer 
services to new types of professional applications for scientists, architects, and 
engineers. 

The problem with VR is that it takes time to create VR applications. 
Whole new worlds have to be created. And until recently, there’ve been few 
tools available to help build those worlds. But now that a host of new VR 
application development software programs are becoming available, all that 
seems to be changing. 

These days, the field of VR seems to be bursting with activity. VR 
consulting companies are popping up all over the place, and certain VR 
distribution centers, such as Spectrum Dynamics (Houston), report they are 
doing a booming business. Entertainment companies are scrambling to strike 
deals and form partnerships that will allow them to capitalize on the potential 
bonanza that new forms of VR entertainment promise to provide. And even a 
fair number of traditionally staid manufacturing companies, including many of 
the world’s largest automobile makers, are reportedly knee-deep in VR research 
and development. 

Granted, the first VR applications may not provide as visually 
compelling or immersive an experience as we all might ultimately hope for. 
But that too will change eventually. Unlike artificial intelligence, virtual reality 
does not require a quantum leap in our programming know-how before it can 
become a reality. Its major requirement is greater compute power. And as we 
all know, compute power is growing by leaps and bounds. 

If the term “hype” is taken to mean “excitement without substance,” 
then I would suggest it’s time to stop linking it so liberally to VR. Virtual reality 
is exciting, but it is also a technology with substance. My guess is that it won’t 
be long before we'll be seeing virtual worlds and virtual reality applications 
that will satisfy all but the most hardened VR cynic. 


She 


Stephen M. Porter 
Editor 
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THE FASTEST WAY TO PUT 
25 GB ON A SINGLE TAPE. 
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The CY-8500 can store up to 25 GB 
on a single tape, at speeds of up to 
90 MB per minute, completely unat- 
tended. 

How? With hardware data com- 
pression that can boost capacity by 
up to five times. 

No other 8mm tape drive can 
match the capacity, speed, and price- 
performance of this best-selling drive. 


ADVANCED. You'll never be left in 
the dark. A bright, backlit status 
display gives you the command under 
execution, transfer rate, compression 
ratio, amount of tape remaining and 
more. 

Our data compression option is 
the fastest available. And it's switch 
selectable, so you can still read and 
write standard tapes. Locate and re- 
store files quickly and easily with our 
accelerated file access option. Add data 


FLEXIBLE. The CY-8500 is plug 
compatible with virtually every com- 
puter system. Rack mounting options, 
dual drive configurations and a variety 
of cable lengths ensure a seamless fit 
into yourcomputing environment. And 
as storage needs grow, you can upgrade 
to our ten tape library, capable of man- 
aging between 25 GB and 250 GB-all 
without manual intervention. 


RELIABLE. A sophisticated Error 
Correction Code yields a bit error rate 
of less than one in 10'’—the best in the 
industry. A MTBF rate of 60,000 hours 
ensures reliability. 

Each turnkey subsystem features a 
12-month warranty that includes 
technical support from our experienced 
in-house engineering group. 

Everything you want in a backup 
subsystem is available right now. 


Call today for information at 


Alliant 

Alpha Micro 
Altos 

Apollo 

Arix 

AT&T 
Basic-4 
Concurrent 
Convergent 
DataGeneral 
DEC SCSI 
DEC BI-Bus 
DEC DSSI 
DEC HSC 
DEC Q-Bus 
DEC TU/TA81 
DEC Unibus 
Gould/Encore 


IBM AS/400 

IBM Mainframe 

IBM RISC/6000 

IBM RT 

IBM S/38 

ICL 

Intergraph 

Macintosh 

McDonnell 
Douglas 


TRUE PLUG COMPATIBILITY 


Motorola 
NCR 
NeXT 
Novell 
OS/2 
PS/2 
Parallel 
Port 
PC 386/ix 
PC MS-DOS 
PC Xenix/ 
Unix 
Pertec 
PICK 
Plexus 
Prime 
Pyramid 
Sequent 
Silicon 
Graphics 
SIC 
Stratus 
Sun 
Texas 
Instruments 
Unisys 
Ultimate 
Wang 
and more 


Bee RT es Oe 


CYBERNETICS 


Rock Landing Corporate Center * 11846 Rock Landing 
Newport News, Virginia 23606 * Fax (804)873-8836 


encryption to control backup and 
restore operations through the use of 
encoded card keys. 


(804) 873-9000 
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YOU NEED TO DESIGN THE PROTOTYPE, 
PRESENT IT TO YOUR CLIENT 
AND GET IT INTO PRODUCTION— 


ALL IN JUST THREE WEEKS. 
YOU BETTER HAVE THE RIGHT TOOLS. 


to deliver CAD-compatible files so their 
engineers can generate final drawings 
for manufacturing. 


Conceptually, you nailed it. Unfortu- 
nately, this client won't give anyone 
the go-ahead on concept alone. 


M-- MACROMEDIA 


Now you need a 3D model that 
does everything but ride itself to your 
next meeting. Because they don’t 
only want to see how tt looks, they 


This is one of those projects that 
bring most 3D graphics packages to 
their knees—which Is why you need a 
whole new approach. 


And that’s something you'll only 
get from Macromedia’. 


want to see how it works. 
So, after you build your 
model, you decide to | 
present it in a full-tilt 
multimedia production. Then, 

once it’s approved, you need to 
Send renderings to your client's 
marketing department for use in 
Sales materials. And, to top it off, 
you have 


PRESENTING MACROMODEL" v1.5 
FOR WINDOWS” AND MACINTOSH". 


MacroModel Is the only spline- 
based, CAD-accurate 3D modeler 
| ‘ce ever developed for both 
i, Mac and Windows 


Bicycle designed by 


Michael Jung Lee & Li-Chih Fu and 
modeled with MacroModel by Dan Meblin. 


ject Render 


As a result, tt makes your work fully 
interchangeable between platforms. 
MacroModel simplifies profes- 
sional-quality model-making for 
product prototyping, mechanical 


designs, desktop publishing, multi 
media and any other application 
that requires real-world imagery. 

And it does It with a collection of 
familiar tools that deliver every bit of 
the speed and performance you need 
for modeling and smooth-shaded 
rendering in real time. If they were 
any faster it would be unreal. 


MacroModel’s interface makes 
complex modeling easy with many 
of the familiar tools found in CAD 
and spline-based 2D illustration 
programs. You can even twist, 
bend and taper objects with the 
click of a mouse. 


__YOUCANMAKE AMODEL.” fT 


In the past, a course in quantum 
physics was easier to grasp than 
most computer-based modelers. 

Now, even if you can’t tell an 
X-coordinate from a Z-axis, you can 
extrude, sweep, skin and lathe like a 
pro. In fact, MacroModel’s straight- 
forward interface is more similar to 2D 
illustration and CAD software than >a 
existing 3D modeling programs. | LP 

You can build and edit objects 
in a 3D world, rather than in sepa- 
rate 2D design windows. You have 
the option of modeling in fast 
smooth-shaded mode, instead 
of wireframe only. And it 
takes just two mouse clicks 

to move in or out of the 
third dimension. 
(Only Rod Serling could 
“have made that any easier.) 


Interactive browser boxes, 
containing a “virtual trackball” and 
“virtual joystick,” offer precise 
control of individual objects, 
views, light sources and materials. 


MacroModel is available with 
RenderMan for precision modeling 
and photorealistic rendering. 
The program also supports 
Three-D, Swivel 3D Pro, 
3D Studio, AutoCAD, Claris CAD, 
QuarkXPress, Illustrator, 
Photoshop and Director. 


MacroModel, Macromedia, the 
Macromedia logo, Three-D, Swivel 3D 
Pro and Director are trademarks of 
Macromedia, Inc. All other registered 
marks and trademarks are the property 


THE MODEL OF PERFECTION. 


So it doesn’t take a rocket 
scientist to use MacroModel. 


of their respective companies. ©1993 
Macromedia, Inc. All rights reserved. 


ae But since you just might need a 
rocket scientist’s level of detail, our 
“double precision floating-point” 
technology ensures accuracy to the 


sixth decimal place—that’s equal 
to the finest CAD programs. 

You can create objects relative 
to each other in the 3D world and 
edit their spline-based control points 
intuitively by sight or precisely by the 
numbers. Place points and objects 
right where you need them with our 

advanced 2D and 3D snapping 
tools. Apply colors, shades and 
materials to your modeled objects, 
and render scenes with life-like 
Shadows and lighting effects. 

Heck, you may even have some 

fun in the process. 


FIND YOURSELF IN 
THE THIRD DIMENSION. 


This year’s model ts like nothing 
you've ever seen. 

So call 1-800-945-9085 for 
more information about MacroModel 
and Macromedia’s complete 3D 
product line, as well as a free copy 
of our Visualization & Design 
Solutions Guide (outside the US 
and Canada, please fax 415-626- 
0554 or call 415-252-2000). 

Then go from prototype to produc- 

tion faster than ever before. Because 
all you need are the right tools. 


MACROMEDIA 


TOOLS TO POWER YOUR IDEAS. 


He'd Like You to Think Getting 


Half the Storage While Paying 
Twice the Price is a Bargain 


At Least That’s What Removable 
Drive Makers Hope You'll Buy 


The makers of removable magnetic drives would like 
you to believe that their drives are less expensive to 
operate than optical drives. And for a few it may be. 


But if you’re like most power computer graphics users 
your appetite for ready-access storage makes that a false 
promise. That’s because your need for storage is probably 
closing in on one gigabyte, if it hasn’t already. 

What happens when you need that much storage? The 
price per megabyte of storage on optical drives is less than 
the price on removable drives. 


In a survey of street prices, we compared the price of 
optical media and Ricoh’s 3.5-inch Transporter optical 
drive to SyQuest and Bernoulli removable drives and their 
cartridges. This is what we found: The cost per megabyte 
of 3.5-inch optical media is less than half that of the cost 
of SyQuest 44MB or 88 MB cartridges. 


That means when you 
buy a SyQuest or Bernoulli 
drive and less than 600MB 
worth of cartridges, you 
could have bought a Ricoh 
Transporter drive and five 
128MB optical disks. Look 
over the graph, it really says 
it all. 


What’s the advantage of 
optical? First, with optical 
media you get more storage 


4 e 


Megabytes Per Dollar 
Removable magnetic 
drive (SyQuest 44MB) 
Removable magnetic |. | 
drive (SyQuest 105MB) 


Ricoh rewriteable 
5.25-inch drive 
Ricoh rewriteable 
3.5-inch drive 


per cartridge when 
compared to SyQuest or 2,000 
Bernoulli cartridges. Megabytes 


Second, you get the same 
security you've enjoyed with 
CDs — nearly indestructible media and reliable playback. 

Third, when you need more storage, you'll pay less than were -=}e 
half the price for each additional megabyte. eeresescteeerere 


a. 


See acemmnnninaes 


Don’t pay twice as much for storage while getting half 
as much on a cartridge. Get the facts on mass storage 
before you choose. Get the fact-filled pamphlet, Read This 
Before You Pay Twice As Much For Removable Storage, by 
calling extension 531. 


Ricoh optical drives are carried by these authorized Ricoh Corporation, File Products Div. 


distributors: Consan, Ingram Micro (USA), Ingram Micro, ee 
Inc. (Canada), Micro Central, New Wave Technologies, atc ace 


Ine Optical Laser. ProAmerica. Tech Data Corporation © 1998 Ricoh Corp. Ricoh is a registered trademark of Ricoh Corp. SyQuest is a registered 
a RA ap ; A trademark of SyQuest Technologies, Inc. Bernoulli is a registered trademark of lomega Corp. 
Technology Distributors, Inc., Thorson Distribution. All other trade names and symbols are trademarks of their respective owners. 
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News in Brief 


Silicon Graphics and ILM Form Digital Production Facility 


In the hopes of offering better and cheaper computer-generated special effects while 
combatting increasing competition from the likes of special effects houses such as IBM’s 
new Digital Domain (see “News in Brief,” May issue), Silicon Graphics Inc. has teamed 
up with Industrial Light & Magic to form JEDI, a new special effects production house 
geared toward the creation of digital imagery for the motion picture, TV, commercial, 
and attractions industries. 

Located at ILM’s facilities in San Rafael, California, JEDI (for Joint Environment for 
Digital Imaging) will function as a “media lab” that will be updated progressively with 
SGI's most advanced graphics systems so the newest equipment can be tested and en- 
hanced in an actual production environment. 

George Lucas, chairman of the board of Lucas Digital Ltd., of which ILM is a division: 
“This alliance is important because it allows for ILM’s groundbreaking imagery to be- 
come more affordable to the entertainment community. ILM’s artists and technicians— 
working together with Silicon Graphics engineers—will accelerate the development of 
the technology necessary to explore new creative possibilities.” 

JEDI will be linked through digital tie-lines to facilities in Los Angeles and Holly- 
wood, and its capabilities will be delivered via satellite to locations throughout the 
world. This communication technology will reportedly allow ILM to deliver digital 
broadcast-quality images directly to clients without the distortion associated with typi- 
cal cable transmission. Clients can analyze and approve work in progress without leav- 
ing their facilities or distant locations. 


AimTech and Sony to Link Multimedia Authoring Tools 


AimTech Corp. (Nashua, NH) and Sony Electronic Publishing Co. (Montvale, NJ) have 
announced plans to develop new software which will reportedly provide complete au- 
thoring capabilities to multimedia and CD-ROM publishers. According to the compa- 
nies, the combination of Sony’s FTR/Build and FTR/APL hypermedia software tools 
and AimTech’s IconAuthor multimedia authoring tool will enable developers to easily 
create training or educational CD-ROM applications that can still offer sophisticated 
search-and-retrieval capabilities. 


World’s First Computer Cable Channel Launched 


The world’s first cable channel devoted to computer-related programming has been 
launched by Jones International Ltd. (New York). The advertising-supported channel, 
called Jones Computer Network (JCN), features a two- to three-hour block of programming 
each day on Mind Extension University: The Education Network. ME/U is a 24-hour cable 
education channel available in 23 million US households and is also a subsidiary of Jones 
International. JCN will be transmitted as its own 24-hour cable channel by early 1994. 

JCN’s content will include hands-on instructional shows, product reviews of PC and 
Macintosh hardware and software, lifestyle programming, and computer news com- 
mentary featuring industry experts. The network will also offer a certificate program in 
computer literacy and degree programs involving information technology. 
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New Licensing Program for Photo CD 


In an effort to further strengthen Photo CD’s position as an industry standard for profes- 
sional electronic publishing, Eastman Kodak Co. (Rochester, NY) and Philips (Eind- 
hoven, The Netherlands) have announced a licensing program that will enable CD-audio 
and CD-ROM disc manufacturers to mass-replicate prerecorded Photo CD discs by ob- 
taining licenses from both Kodak and Philips. According to Kodak, disc manufacturers 
will be able to mass-produce the contents of the Photo CD disc in a manner similar to 
the way in which they mass-produce audio CDs and CD-ROM discs. Previously, the on- 
ly way to produce a Photo CD disc was through a photofinisher or service bureau that 
uses a Kodak Photo CD Imaging Workstation. 


Color-Capable Ink-Jet Sales Quadrupled in 1992 


Sales of low-end color and color-capable ink-jet printers are driving the growth of the 
US color hard-copy market at a compound annual growth rate of more than 60 percent. 
So say analysts from market research firm BIS Strategic Decisions (Norwell, MA), who 
add that color ink-jet technology accounted for more than 360,000 printer product sales 
in 1992, up from roughly 90,000 units shipped in 1991. 

Decreased demand for the capabilities of serial matrix printing technology and ex- 
treme price competition in the world of monochrome ink jet are two reasons color ink- 
jet printers are forecast to grow so solidly, says BIS. The firm goes on to predict that 
there will be more color ink-jet printers sold in 1995 than serial dot matrix printers, 
monochrome ink jets, and zero- to six-page-per-minute plain-paper printers and fore- 
casts that color ink-jet printer sales will reach 2.4 million units in 1995. 


Joint Developments 


Alias (Toronto) and special effects facility Industrial Light & Magic (San Rafael, CA) 
have signed an agreement under which ILM will potentially triple its number of Alias 
seats and provide feedback on Alias software; meanwhile, Alias will incorporate ILM’s 
feedback into future software releases and will provide on-site engineering resources at 
ILM. Information International Inc. (triple-I; Culver City, CA) has announced it will help 
IBM market the Power Visualization System and has created the Digital Media Group to 
develop, sell, and support products for the video and film industries. Electronic Arts 
(San Mateo, CA) and Children’s Television Workshop (New York) have signed a long- 
term exclusive agreement under which Electronic Arts’ new EA*KIDS division will pub- 
lish interactive media products for children featuring the Sesame Street characters. 

ColorAge Inc. (Billerica, MA) has announced it will incorporate Kodak’s (Billerica, 
MA) color management products into future releases of its ColorQ Instant Color Print 
Server. Umax Technologies Inc. (Santa Clara, CA) has announced it will bundle Pixel- 
Craft’s (Oakland, CA) QuickScan image-acquisition software and ColorAccess color-sepa- 
ration software with its Umax UC1200 series of color scanners, slated to ship mid-Q2. 
Adobe (Mountain View, CA) has announced it will integrate Adobe Premiere 2.0 plug-ins 
with the Media 100 video system from Data Translation (Marlboro, MA). VideoLogic 
(Cambridge, MA) has announced it will bundle Kodak Photo CD Access software, along 
with a sample Photo CD disc, with every VideoLogic Rapier 24 Windows accelerator. 

Pinnacle Micro (Irvine, CA) has signed a three-year exclusive agreement to sell and 
distribute the RCD-200, a recordable CD-ROM drive jointly developed between Victor 
Co. of Japan and Pinnacle Micro that enables users to master their own audio, video, or 
data CD on a Mac or a PC. Dainippon Screen (Kyoto, Japan) and Adobe (Mountain View, 
CA) have signed an agreement that allows Screen (USA) (Rolling Meadows, IL) to offer a 
new software RIP based on Adobe’s Configurable Postscript Interpreter, an interpreter 
that resides in a workstation and performs the Postscript rasterization function typically 
done in RIPs embedded in an output device. 

Kubota Pacific Computer (Santa Clara, CA) has announced it will sell, under the 
name Kenai, an integrated system that includes Digital’s (Maynard, MA) Alpha AXP 64- 
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People are buying our 
new Summagrids at 
a remarkable rate. 


Introducing 
Summagrid’ IV. 


Last year we broke tradition. 
This year we're burying it. 
Announcing i lV, the next 
generation of the industry's fastest 
growing, high-accuracy, large-format tablet. 
Everything in the box. Summagrid IV comes eG ae 
mummy complete and ready fo Summagrid IV tablets f 
go. Four active area sizes J 
: 


om 18" x 24 up to Adee GO" come with a convertible 
eh OLOanch ead aedan transducer in the box. You choose 


improved 2540 lpi resolution for the type you want: 3-button stylus; 


maximum productivity. Rugged, 4- “I 1 6-button eee Stelansoh 
stylish construction with rounded coraiess — or swilcn irom one to 


edges that protect drawings. the other in seconds. 
Multiple output formats for com- — Every decision should be this 


patibility with major software easy. Summagrid IV. The large 
programs. ADI° driver, Microsoft® tablet overachiever. Starting at 
Windows™ driver and mouse under $2000. See for yourself. 
emulation. And a lifetime limited For detailed information and the 
warranty on the tablet (one-year —_ name of your local dealer, call 


on accessories), including our 1-800-729-7866. 


44" x 60" backlit version with og 24" x 36" version with 
power lift stand. ra ICS a economical adjustable stand. 


© 1993 Summagraphics Corporation, Seymour, CT Every decision should be this easy.” * Suggested list price - 18" x 24" 


All rights reserved. 
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Priority 
Response” service. 

Backlit models are available 
for increased visibility when using 
multiple drawings. Summagrid IV 
also offers a variety of optional stands. 


Unique corded/cordless convertible 


bit workstation and Kubota’s AXP-based Denali imaging/graphics subsystem. The two 
companies also will reference-sell each other’s products. Compaq (Houston) and Mi- 
crosoft (Redmond, WA) have announced “The Frontline Partnership,” an agreement 
which details that the two companies will, among other things, work together on the 
next generation of operating system software and hardware and further promote “plug 
and play” to the PC hardware, software, and peripherals industries. MasPar Computer 
Corp. (Sunnyvale, CA) and PRISM Interactive Corp. (Wheaton, IL) have announced a 
partnership to produce the industry’s first general-purpose digital video compression 
system capable of producing broadcast-quality MPEG-compatible output in real time. 
By hosting video compression software on a massively parallel computer, MasPar and 
PRISM will reportedly provide the video industry a means to incorporate broadcast- 
quality digital video into applications months or years sooner than by other means. 

Spatial Utilities Inc. (Temple Hills, MD) has announced it will integrate its 
Auto/GIS software with Peak Geo-Design’s (New Philadelphia, OH) ColorView color 
imaging program to provide what it claims is the only full-color imaging system for ap- 
plications in GIS, facilities management, and 9-1-1 emergency base mapping. Erdas 
(Atlanta) has announced it will integrate with its Imagine software advanced image 
processing algorithms developed by the Environmental Research Institute of Michigan 
(Ann Arbor). 

Macromedia (San Francisco) has reached an agreement with 3DO under which 3DO 
will bundle Macromind Director, MacroModel, and Three-D software with the author- 
ing toolkits 3DO sells to its developers. Hewlett-Packard Company (Palo Alto, CA) and 
Convex Computer Corp. (Richardson, TX) have extended their strategic business and 
technology alliance by announcing that they will cross-license additional software tech- 
nologies: HP will license to Convex its Unix-based HP-UX operating system and related 
software technologies, and Convex will license to HP current and future software tech- 
nologies. 
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= ALSO OF NOTE 


¢ Pioneer Communications of America Inc. and Pioneer Laser Entertainment Inc. have joined 
forces to form a single entity, Pioneer New Media Technologies Inc., headquartered in 
Long Beach, California. 


© Sun Microsystems Computer Corp. (Mountain View, CA) has introduced SPARC Tech- 
nology Business (STB), an organization that makes Sun-developed SPARC processor 
and system product designs, operating system-independent computers, and engineering 
services available to outside buyers. 


¢ Eastman Kodak Company (Rochester, NY) will merge its ColorSense product group—cur- 
rently aimed at the desktop user—with the KEPS Precision Color Management System 
technologies—designed for the high-end graphic arts, printing, and publishing market— 
forming a new, single business unit that will develop a suite of products, both shrink- 
wrapped and integrated within third-party turnkey system solutions and end-user ap- 
plications. 


© Information International Inc. (triple-I; Culver City, CA) has been named exclusive dis- 
tributor of Nichimen Graphics’ S-Products 2D and 3D animation system outside Japan. 
Triple-I will market the package as a software upgrade for the Symbolics XL-1200 and 
Maclvory computer graphics systems. 


© Softdesk Inc. (Henniker, NH) and ASG Inc. (Sausalito, CA) have announced their intent 
to merge. 


News compiled and reported by Audrey Doyle, managing editor. 
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VPL Research Inc. Still Alive 


arious news articles published 

recently on the state of the finan- 

cial health of VPL Research Inc. 
are unfortunately, in part, erroneous. 
Therefore, we would like to correct 
the record and report on our current 
status. 

Contrary to rumors, VPL Research 
is very much alive and is shipping 
product on schedule. As part of its ef- 
fort for cost reduction, the company 
relocated its offices from Foster City, 
California, to Palo Alto, California, in 
December 1992, and VPL retains con- 
trol of its patents and technology. 
VPL continues to deliver peripherals 
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and is resuming shipments of sys- 
tems to its customers. Our backlog 
for product to ship is quite satisfying 
for the current marketplace. With a 
team of dedicated employees, we 
have continued to accept and fulfill 
orders on a timely basis to satisfy our 
customers. 

In February, VPL Research held a 
meeting of shareholders which was 
attended by many, including Jaron 
Lanier, Thomson-CSF Ventures, 
Young Harvill, and Tom Zimmer- 
man. The attending shareholders 
have approved the restructured 
company by unanimously re-elect- 


03:22 


ing the existing board of directors, 
and I continue to remain as presi- 
dent and CEO. 


Jean-Jacques Grimaud 
VPL Research Inc. 
Palo Alto, CA 


An Invitation to Exhibit 

I found your March feature article on 
computer art and the artist (“State of 
the Arts”) to be particularly timely, 
as Iam currently engaged in opening 
the first permanent gallery for cre- 
ative digital media between the 
coasts here in Minneapolis. 
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[While] we have not come up with 
a name yet, we do anticipate opening 
some time this month and will be 
100 percent digital. We will be show- 
casing work in multiple media, in- 
cluding animation, interactive me- 
dia, digital print, virtual reality expe- 
riences, and electronic music, to 
name a few. 

We have acquired more than 
3000 square feet of space in a re- 
tail/entertainment complex in an 
historic warehouse on the Missis- 
sippi River across from downtown. 
We intend to not only showcase 
work from regional artists, but also 
to actively seek work from a nation- 
al and international arena. We will 
also offer a wide array of hybrid 
classes for computer artists, and we 
plan to open a museum-style store 
focusing on creative digital media 
as part of the “CyberPlex” we are 
developing. 

This project is being undertaken 
by myself through Jim Brod Image 
Design in collaboration with the 
Electronic Artist Group, a regional 
electronic arts organization with 
more than 300 members. Anyone 
interested or intrigued by this project 


can contact me via voicemail at 612- 
649-4641 or by writing to me at POB 
580783, Minneapolis, Minnesota 
00458. 


Jim Brod 

Creative Director/Producer 
Jim Brod Image Design 
Minneapolis 


Defining Engineering Visualization 

In both Tim Forcade’s article (“En- 
gineering Visualization,’ November 
1992) and Denis Schlumberger’s re- 
sponse to it (“Input,” January 1993), 
engineering visualization is charac- 
terized as a process of turning geo- 
metric shapes into realistic images. 
While the accurate imaging of com- 
puter-aided designs remains a pow- 
erful application of computer 
graphics, it represents only a small 
subset of the engineering visualiza- 
tion market. 

The engineering sector’s use of vi- 
sualization techniques has today ex- 
panded far beyond surface render- 
ing of static geometry. Software that 
accommodates interactive inspec- 
tion, analysis, and presentation of 
many varieties of 3D data—includ- 


ing motion dynamics, analytic re- 
sults, and CAD—is widely used. In 
many of these applications, the visu- 
alization codes are challenged by 
time-dependent problems where the 
driving data is not static but con- 
stantly changing. In these cases, ani- 
mation techniques take a back seat 
to numerical accuracy and more 
quantitative displays. 

While Forcade’s article and 
Schlumberger’s response to it pro- 
vide insight on what could reason- 
ably be called design visualization, 
both also ignore the much broader 
implications of the term “engineer- 
ing visualization.” 


Mike Wilson 

Engineering Market Manager 
Wavefront Technologies Inc. 
Santa Barbara, CA 


Technical Illustration Too Pricey 

Sharon Steuer’s article on 2D draw- 
ing programs in your March issue 
(“Getting the Picture”) brought out a 
basic problem for us “corporate tech- 
nical illustrators.” There is a pletho- 
ra of software available for graphic 
artists in the $300 to $700 range that 


Yes. How much? 


*8.495- 


Less than five minutes. A short wait for D-size 
final-quality color output. By comparison, if 
we were to feature a pen plotter in this ad, 
you'd have to flip through twelve more pages 
to see the end result. With the HP DesignJet 
650C, five minutes is all it takes to produce 
plots with hundreds of different colors for 
area fills, shading, and data differentiation. 
And with the larger model, priced at $9,995*, 
E-size color plots take just under nine minutes. 


Both plotters use HP’s proprietary inkjet tech- 
nology to produce brilliant color, as well as 
crisp, clean, 300-dpi or 600-dpi-quality mono- 
chrome output. They also offer the ability to 
use HP JetDirect networking cards for direct 
connections to most networks. 


So, if you're impressed by the demonstration 
on this page, call 1-800-851-1170, Ext. 7353, 
and ask where you can see a real demo: After 


The new HP DesignJet 650C 


color inkjet plotter. all, it'll only take five minutes. 
G HEWLETT 
LE PACKARD 


©1993 Hewlett-Packard Company *Suggested U.S. list prices. 
Plot images courtesy of Autodesk, Inc. In Canada, call 
1-800-387-3867, Ext. 7353. PE12305 


questions? 
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is not adequate for doing technical 
illustrations, but true technical illus- 
tration software such as Intercap’s or 
Auto-trol’s costs $26,000 to $30,000, 
workstation not included. (I under- 
stand, though, that Auto-trol has 
come out with a basic technical il- 
lustration program that costs a mere 
$10,000.) 

Would someone out there please 
write affordable technical illustra- 
tion software for the PC? 


Michael Roegner 
Danville, IL 


Defending the High Price Tag 

In the March 1993 Product Guide 
titled “Getting the Picture,” the au- 
thor discussed various feature sets 
found in different illustration pack- 
ages. Although the article was well- 
written and discussed the differ- 
ences between the various pack- 
ages, she diverged toward the end 
by briefly mentioning Intercap Illus- 
trator 2 in the same category as il- 
lustration packages such as Adobe 
Illustrator, Micrografx Designer, 
CorelDraw, and Arts & Letters, to 
name a few. 


In her brief assessment, the author 
barely brushed the surface of Illus- 
trator 2’s capabilities and then ended 
with the following statement: “This 
power comes at a price, and the 
$26,000 price tag is way out of the 
range of most small art depart- 
ments.” I would like to point out that 
even with its current price tag, Ilus- 
trator 2 is a tool that the small tech- 
nical publishing group cannot afford 
to ignore. 

We at Information Design Group, a 
small independent technical publica- 
tions firm, have a greater investment 
in software tools and equipment than 
many much larger firms or internal 
technical publishing departments. 
Why? The answer is summed up in 
three words: efficiency, productivity, 
and quality. 

Last year, our staff of seven writers 
and one illustrator produced 71 doc- 
uments containing approximately 
4400 pages and 500 hardware illus- 
trations. How did we attain this level 
of productivity and keep a high level 


of quality? We used Illustrator 2 with 
Interleaf 5 as our tool set. Normally, 
this level of work would require an 
additional senior illustrator ($50,000) 
plus some contract work ($25,000). 
By investing $26,000 in Illustrator 2, 
we saved almost $50,000. Not a bad 
investment! 


Timothy Vandawalker 
President 

Information Design Group Inc. 
Westford, MA 


Success in the Digital Arts 

You did a thorough job assessing 
the gallery and museum world in 
your March 1993 article “State of 
the Arts.” Curators and gallery own- 
ers have their careers and often 
their financial assets already invest- 
ed in “pre-digital” art, so to expect 
them to push the digital frontier is 
probably too rosey a view. Howev- 
er, I’m not so sure it has not been a 
blessing. 

The gallery and museum world 
may be the conferrers of status, but 
their public is very limited. Gal- 
leries live off of only a few thousand 
buyers, for instance. Furthermore, I 


What about my old plotter? 
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figured out on the way back from 
SIGGRAPH one year that a week at 
SIGGRAPH was equal to six to 10 
years of gallery shows in terms of 
the number of intelligent people 
viewing and interacting with our 
work, not to mention the interna- 
tional press coverage. 

Conferences like CyberArts, in 
which a large number of people see 
your work in a short period of time, 
are in many ways better suited to 
artists who don’t want their equip- 
ment tied up outside their studio for 
very long. In addition to these con- 
ferences, there are also events like 
the Digital Be-In in San Francisco 
during MacWorld, which I hope 
will evolve into “immersive envi- 
ronments” or “temporary art zones” 
housing clusters of performances or 
interactive installations. 

All in all, the torpor of the “art 
world” may have helped all of this 
come into being, and I am grateful for 
this because it’s probably a more ex- 
citing, productive way to show and 
see art. 


Beverly Reiser 
Oakland, CA 


Confusing Title 

Please note that the phrase “Win- 
dows/On the World” has been used 
by GeoVision Inc. of Norcross, Geor- 
gia, since 1986 to describe one of its 
desktop mapping products. Your 
publication’s use of this name to 
headline Martin L. Ramsay’s review 
of another company’s mapping prod- 
uct in the January 1993 issue was ex- 
tremely disappointing to us and po- 
tentially confusing to your reader- 
ship. We would appreciate it if you 
could clarify this source of potential 
confusion. 


Kenneth S. Shain 
President 
GeoVision Inc. 
Norcross, GA 


Affordable Textile Design 

I just recently read the feature article 
about textile design software (“An 
Art Unto Itself”) in your December 
1992 issue. In it, the author says that 
“you'd have to look far and wide to 
find a basic $500 or so illustration, 
drawing, or painting package with 
features that cater to the needs of 
textile artists.” This is not entirely 
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Well, we can help you see it 
in a whole new way. 
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true. The program which I devel- 
op—WeavePoint—sells for less than 
$400 by AVL Looms and has re- 
ceived wide acceptance. Current 
users include weaving mills, textile 
designers, craftspeople, textile art- 
ists, and educators. 


Bjorn T. Myhre 
Oslo, Norway 


CGW reserves the right to edit 
letters for length and style. 


Trade in your old plotter and 
receive $1,000 off the purchase 
of an HP DesignJet 650C color 
inkjet plotter.* 


For a limited time, your old plotter has 

an opportunity to make one last contribu- 
tion to your business. Simply trade in your 
old plotter (D-size or larger, working or 
not) before October 31, 1993, and get a 
$1,000 discount on an HP DesignJet 650C.* 
HP will even come to your office to haul 
away your trade-in. 


You can find out more about our offer at 
your HP plotter demo dealer. Just call 
1-800-851-1170, Ext. 7354 for the location 
nearest you.’ And prepare to give your 
old plotter its last hurrah. 


Q 


HEWLETT 
PACKARD 


©1993 Hewlett-Packard Company *Offer may vary in Canada. **Some 
restrictions apply. ‘In Canada, call 1-800-387-3867, Ext. 7354. PE12306 


IRIS GL PORTING 
MADE EASY. 


Now there's a fast, easy way to move Silicon Graphics applications 
to other platforms: NPGL™ the hardware-independent IRIS GL™ 
4.0-compatible graphics library from Portable Graphics. With 


NPGL, porting existing 3-D visualization applications is as easy 


as Compile-n-Go™. 


NPGL drastically cuts engineering and maintenance costs. In fact, 


you'll do little more than recompile your source code, so porting 


to Sun, HP DEC and 
And when you're done, one source document supports all platforms. 


Kubota takes just days. 


Unlike an emulator, NPGL is optimized for each platform. The 
result: Your application will take full advantage of the speed of the 


underlying graphics hardware, including third-party accelerators. 


For new applications, try Portable OpenGL™, Portable Graphics’ 


enhanced version of SGI's new open standard. 


And to avoid the headache and expense of obtaining, installing 
and learning the quirks of non-SGI environments, ask about 


our Porting Center. 


For more information, call us today at 512-908-4700 and 
we'll send you a free copy of Common Questions About NPGL. 
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PHE INDEPENDENT GL Experts’* — 


Tel 512.908.4700 > Fax 512.832.0752 > e-mail: npgl@portable.com 


NPGL is a trademark and The Independent GL Experts and Compile ‘n Go are service marks of 
Portable Graphics, Inc. IRIS GL, OpenGL are trademarks of Silicon Graphics, Inc. 


Virtual Basketball: A Sign 


of Things to Come 


@ From the perspective of owners of 
video arcades, one of the problems 
with virtual reality games is that 
their head-mounted displays are 
bulky, uncomfortable, and sus- 
ceptible to vandalism and hygiene 
problems. Recently, however, Corpo- 
rate Communication 
Group (CCG; New 
York) developed a 
VR game that avoids 
all those problems, 
and the company is 
hoping it’ll soon be 
able to work a deal 
that’ll bring the game 
into video arcades 
and entertainment 
centers around the 
country. 

The game is a bas- 
ketball simulation 
game called Jump- 
shot that pits a 
participant against 
computer-generated 
opponents. Demon- 
strated for the first time this past 
spring at the Franklin Institute Sci- 
ence Museum in Philadelphia, the 
game received an overwhelmingly 
enthusiastic response from visitors. 
Already, says James Bonomo, man- 
ager of sales and marketing for CCG, 
the museum is hoping to bring the 
installation back to the museum for 
the summer. 

To play Jumpshot, a participant 
stands in front of a blue screen and 
faces a large-screen display that 
shows his or her image placed in a 
basketball court environment. The 
player is then fitted with a colored 
glove, which allows the system to 
track the movement of the player’s 
hand. When a virtual basketball 
appears on the screen, the player 
grabs it and begins shooting at the 
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virtual basket. As the player attempts 


the shots, he is challenged on-screen : 


by a virtual defender, who is 
programmed to move menacingly in 
a definable pattern to block shots 
and steal the ball. 

The initial version of the game, 


a Ae 


says Bonomo, uses generic players as + 


the virtual opponents. However, he 
adds, the system could easily be set 


up to use computer-generated images : 


of famous athletes. 

To create Jumpshot, CCG used a 
virtual reality system it markets 
called RealWare. Similar in concept 
to the Mandala system sold by The 
Vivid Group, RealWare uses a JVC 
1070 broadcast camera to capture a 
person’s image and then places that 
image into a computer-generated en- 
vironment that will respond to the 
person’s actions. 

An important difference between 
the RealWare system and the Man- 
dala system, says Bonomo, is that the 
RealWare system has been config- 
ured to track only the motion of the 
user’s hands rather than the user’s 
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entire body. This, says Bonomo, al- 
lows the computer to track the user’s 
movements more easily and with less 
time lag. When the whole body is 
tracked, says Bonomo, there can 
sometimes be confusion as to what 
parts of the body are being tracked 
and used in the inter- 
action with the com- 
puter graphics. 

“We really needed 
the computer to track 
only one hand, most- 
ly for throwing mo- 
tions. What we are 
doing is keying in on 
one point of the 
body—the one that is 
most important to the 
game,” says Bonomo. 

Two ’486-based 
PCs are used to con- 
trol RealWare: One is 
used for generating 
the virtual worlds, 
the other for tracking. 
The graphics for the 
computer-generated backgrounds in 
the game were created using both 
Autodesk’s 3D Studio and Island 
Graphics’ Topas packages. The fore- 


- ground objects were created using 


Autodesk Animator. 

Although CCG has used RealWare 
in the past to create VR environments 
for marketing and trade show 
demonstrations for corporate clients, 
the Jumpshot game represents a new 
direction for the company. If the 
game takes off, says Bonomo, CCG is 
prepared to move quickly to develop 
a variety of other VR games including 
volleyball, football, tennis, golf, and 
even a handball game that would use 
fiber optics to link one arcade or mall 
installation with another.—Douglas 
King, a freelance writer and consul- 
tant based in Turlock, California 
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Optical Computer 
Relies on Laser Beams 


@ What would happen if computers 
could process information at the 
speed of light? Potentially, we might 
see two-way video-switching sys- 
tems of staggering speed and capaci- 
ty, enough to forge the seamless “in- 
formation highway” the Clinton Ad- 
ministration envisions. Computers 
hundreds of times more powerful 
than the supercomputers of today 
might also emerge, as well as graph- 
ics engines that generate images by 
processing millions of data streams 
in parallel. 


Those are just some of the scenar- 
ios proposed by scientists at the Uni- 
versity of Colorado (Boulder) who 
are hard at work perfecting a new 
form of computing called optical 
computing. Just recently the team of 
scientists there announced a success- 
ful “proof-of-principle,” general-pur- 
pose optical computer, a machine 
that uses light rather than electrons 
to store and process information and 
programs. 

Known as a bit-serial optical com- 
puter, the invention is six years in 
development. The National Science 
Foundation-funded project consists 
of a complex array of lasers, opto- 
electronic integrated circuits (OE- 
ICs), and optical fiber arranged in a 
layered apparatus the size of a large 
desk. Ultimately, the machine could 
lay the groundwork for practical, re- 
liable computers combining the best 
of both optical and electronic proc- 
essing and storage techniques. 

“For the first time, we have a com- 
puter in which the program and data 
are always on-the-fly in the form of 
light, eliminating the need for static 
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storage,” says Harry Jordan, an engi- 
neering professor at Colorado who is 
spearheading the project with col- 
league Vincent Heuring. 

“There are no static latches that 
store information, and no memory ele- 
ments,” adds Heuring. “Information is 
stored in space/time; if we want infor- 
mation later, we park it off in a fiber 
where it circulates until it’s needed.” 

Optical computing has been envi- 
sioned for decades, but was not proven 
feasible until an optical processor was 
unveiled by AT&T Bell Laboratories 
two years ago. That machine per- 
formed simple calculations using light 
beams, but relied on an electronic com- 
puter for program control. 

The University of Colorado ma- 
chine is completely optical in nature, 
Heuring explains. Laser beams en- 
code the computer’s instructions and 
data into hundreds of thousands of 
light pulses, which are stored in 
roughly four kilometers of spooled 
glass fiber. The fiber acts as the ma- 
chine’s memory, while each individ- 
ual binary digit is “encoded” as a 20- 
foot-long pulse of light. 

“Optical gates [which reflect or ab- 
sorb laser beams, corresponding to 
an ‘on’ or ‘off digital bit] do the com- 
puting while optical fibers are used 
to connect them,” Heuring says. Con- 
trol beams from lasers are used to 
route the light pulses from fiber stor- 
age through the individual optical 
switches for processing. The ma- 
chine’s optical switches can be 
turned on and off millions of times 


Who Says Creativity 
Can’t Be Automated? 


®@ Devika Subramanian doesn’t think 
a computer will ever replace humans 
as the creative engines in the design 
process. However, she does think 
computers may be better equipped to 
generate creative solutions to per- 
plexing design problems. Indeed, she 
is hard at work creating a computer 
program that can do exactly that. 
“The ultimate goal is to automate 
creativity,” says Subramanian, a 
computer scientist at Cornell Univer- 
sity specializing in artificial intelli- 
gence. “Computers can systematical- 


TECH WATCH 


each second by laser light in order to 
perform simple calculations. 

The current optical computer is 
still a breadboard device, a “big and 
clunky” machine operating at 
50MHz—not all that fast, according 
to the University of Colorado team. 
“We're still using optical switches 
much in the same way electronic 
computing used primitive switch- 
es—vacuum tubes—back in the 
50s,” Heuring says. But he and Jor- 
dan are now working on much faster, 
more compact devices. 

Besides using the machines to 
route information over fiber-optic 
channels and provide two-way video 
services into the homes and offices of 
millions of Americans, Heuring says 
such machines would have enough 
power to generate instantaneous im- 
ages and improve animation for vir- 
tual reality hardware. 

“A lot of people are working on 
parallel graphics engines,” Heuring 
notes. But an optically driven graph- 
ics engine, he says, would be capable 
of “processing millions of data 
streams. It would accept high-level 
polygon descriptions and accumu- 
late and build up a frame at extreme- 
ly high speed—potentially higher 
than anyone has ever done before.” 

Moreover, he says, the graphics 
engine could be the size of a book. 
“Since you’re using free space to 
connect these OEICs, there are no 
buses, and the power requirements 
are very small.” 

Best of all, Heuring adds, “Optical 
computing for graphics promises to 
be a very inexpensive technology.”— 
Arielle Emmett, a freelance writer 
based in Wallingford, Pennsylvania 


ly consider possibilities that we sim- 
ply don’t have the patience or train- 
ing to generate.” 

Subramanian, a former electrical 
engineer, began her work two years 
ago as a result of her fascination with 
the process of how ideas “do and do 
not get generated” in engineering cir- 
cles. As she set about exploring the 
problems of generating design alter- 
natives for electromechanical de- 
vices—specifically, mechanisms to 
transmit motion—she discovered 
that factors such as human frailty 
and the failure to meticulously 
record design decisions were respon- 
sible for many shortcomings at the 
preliminary stages of design. 
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“One of the chief limitations that 
we have is [human] memory; we get 
fatigued and don’t consider all alter- 
natives because we have limited re- 
sources and deadlines,” she says. 
“The human mind simply can’t track 
the ramifications of every con- 
straint.” 

Subramanian’s program, however, 
has no such limitation. “The pro- 
gram can generate a much larger 
range of designs than you're ever go- 
ing to find recorded anywhere,” she 
asserts. Not only does the program 
use mathematical techniques known 
as “configuration spaces” for defin- 
ing various designs, mechanisms, 
and motions, it also uses principles 
from qualitative physics and con- 
straint programming. Collectively, 
these methods deliver a level of ab- 
straction that allows the program to 
step quickly through literally hun- 
dreds of design alternatives. 

Subramanian believes the sets of 
possibilities generated from the pro- 
gram are already quite complex. 
“The software is now creating more 
interesting designs than humans 
do—at least for mechanisms,” she 
claims. One of the reasons: Her pro- 


gram acts on deeper design princi- 
ples than most engineers commonly 
employ during the “think” or cre- 
ative phase of their design cycle. 

“The tendency [among product 
designers] is to take a previous de- 
sign and tweak it a little to make it fit 
the given problem; but this kind of 
tweaking does not always produce 
clever designs,” she says. “Rather, 
it’s more important to work from ba- 
sic principles and generate new con- 
figurations of mechanisms. 

“What we found is that in design- 
ing mechanisms, it is possible to 
work from basic principles and gen- 
erate new ideas very efficiently,” 
Subramanian continues. “The de- 
signer types in a specification from 
his boss; within seconds, the pro- 
gram will produce alternative config- 
urations on the screen. It will ani- 
mate them for him and show how it 
will work. The engineer can decide 
which alternatives the machine is 
presenting are valuable; and he or 
she can decide whether to explore 
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sharp images even 
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12X power zoom lens 
for close-up detail. 


ever built with a 3 chip CCD element that delivers over 650 TV 


lines (h) resolution for sharp images even on a 60” monitor. No 
need to pre-format materials. Built-in baseboard light handles 
everything from 35mm slides up to 10 x 14” transparencies, 
automatic focusing, wired remote control terminal and a 12X 


power zoom. 
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and transparencies 


the alternatives using available 
tools.” 

Among the prototype design alter- 
natives Subramanian’s program has 
explored thus far are six-legged 
moonwalkers, new designs for egg- 
beaters, odometers and other car 
parts, and prototype mechanisms for 
new copiers. 

Ultimately, Subramanian hopes 
her program will become a practical 
adjunct to creative thought among 
design teams. At present, though, 
the software is still being revamped 
(with grants from the National 
Science Foundation and the Design 
Research Institute) in an effort to 
make it a more practical engineer’s 
tool. 

Today, says Subramanian, we still 
tend to think of the computer as a 
drafting tool that’s used to document 
new designs that are created by engi- 
neers. In the future, she says, that 
will all change. Although it will al- 
ways take a truly clever engineer and 
thinker to recognize the major design 
challenges, says Subramanian, it will 
be the computer that will play a 
ereater role in actually generating de- 
sign alternatives.—AE 
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Why buy any other display when you can now 
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You dont. You show it. 

And the best way to show it is with Aldus” 
PageMaker” 5.0. With more than 100 new or enhanced 
features, this new version of PageMaker makes it easy to 


produce your creative ideas exactly as you envision them. 

Right away, youll find we've added to the power 
of PageMaker, giving you the freedom to create bold, 
dynamic, effective communications. With the kinds 
of advances in precision and control, integration, and 
versatility that let you focus on the really important 
stuff—like exploring ideas. 

And with its familiar, intuitive interface and 
Aldus’ award-winning technical support, it’s no wonder 
PageMaker is the world's leading professional publish- 
ing software. 

So whether you use a Macintosh, Windows, or 
both, take a look at the new and improved PageMaker. 
It’s a powerful idea whose time has come. 


172 in 
5 in 


NEW: improved color. 

You can create process-color sepa- 
rations from within PageMaker 5.0. 
Specify colors easily with an enhanced 
Colors palette. And when you import an 
EPS file, its colors are automatically 
added to the palette. 


NEW: Control palette. 

New in PageMaker for Windows and completely revamped in 
PageMaker for the Macintosh, the Control palette lets you easily and 
precisely place objects and apply text attributes. This powerful tool 
lets you handle much of your work without ever pulling down a menu. 


This ad was created using Aldus PageMaker and Aldus FreeHand® ©1993 Aldus Corporation. All rights reserved. Aldus, the Aldus logo, Aldus FreeHand, and PageMaker are 
registered trademarks of Aldus Corporation. Other product and corporate names may be trademarks or registered trademarks of other companies, and are used only for explanation 


and to the owners’ benefit, without intent to infringe. 
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e Pasteboard layout 
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of text and graphics. ¢ Story editor, an 
It's easy to rotate in 0.01-degree increments— integrated word 
either visually, using the rotation tool or numerically, processor with 
using the Control palette (where you can also skew spelling checker, 
and mirror elements). You can even edit text directly search/replace 
once it’s been rotated. e Font sizes from 
4 to 650 points 
in 0.1-point 
NEW: Multiple increments 
open publications. ° Table of contents, 
Mac and Windows users can now index, and book 
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selecting an object in one pub- ne 
S25 se fie e Built-in color 
lication, dragging it to another, : 
ae separation 
and dropping it in. _.. 
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through Aldus 
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e Irregular text wrap 
around all sides of 
an object 
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typographic 
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tracking, letter 
spacing, text 
width 
e Font mapping for 
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can do. Both for you and your creativity. 


ALDUS 


CALL (800) 6853538 
FOR MORE INFORMATION. PAGEMAKER 


ABSOLUTE POWER FOR THE CREATIVE PROFESSIONAL 


lk 


800-445-6515 


Advanced CalComp products, genuine 
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new motion sim- 
A ulation product from 

Knowledge’ Rev- 
olution (San Francisco) 
facilitates the creation of 
physically accurate ani- 
mations and _ speeds 
product designs. With 
Knowledge Revolution 
Working Model, users 
draw objects on a Macin- 
tosh and give them phys- 
ical properties such as 
mass, friction, and elas- 
ticity. The company ex- 
plains that when a simu- 
lation is run, the prod- 
uct’s dynamic simulation 
engine mathematically 
calculates the accurate 
motion of each object and displays 
the movement in smooth animation. 

The program features a Smart Edi- 
tor that enables users to create and 
manipulate objects on the computer 
screen while allowing the structural 
integrity of their models to remain in- 
tact. For example, a hand, arm, and 
body linked together can be reposi- 
tioned by selecting the hand and 
dragging. The entire arm and body 
will move and follow the hand to the 
correct position. 

A set of animation filters offers ani- 
mators an easy way to save simula- 
tions to such animation programs as 
Macromind Three-D and Wavefront. 
Users can also import and export data 
to most CAD programs through the 
DXF file format. The company says 
the product’s importing and export- 
ing capabilities make it easy for users 
to incorporate motion simulation into 
their overall architecture by allowing 
them to use their existing base of files. 

The program also uses Apple’s Ap- 
pleEvents technology to create real- 
time data links with other applica- 
tions. Working Model can send and 
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receive data to and from other appli- 
cations while a simulation is running. 

Dr. Gary Sloan, a human factors 
specialist based in Olympia, Wash- 
ington, has been using the program to 
reconstruct accidents. He explains, 
“Often it is necessary to understand 
the physical forces that are operating 
in an accident.” In one case, a child 
was severely injured when a table po- 
sitioned improperly on its base fell on 
him. With Working Model, Sloan was 
able to model the child (based on his 
weight and height), the table, and the 
table’s base the way it should have 
been properly installed. Says Sloan, 
“In a split-screen application, you 
could see the child reach up to the 


Motion on the Desktop 


w bject Define Measure Window 


top of the table and swing 
on the table, then see the 
table topple over. [In the 
other half of the screen], 
the table did not topple 
over.” 

Sloan believes that 
Working Model is an ef- 
fective tool for investiga- 
tion, analysis, and dem- 
onstration. Part of the 
product’s value to him is 
its focus on physical mod- 
els. Explains Sloan, “Of- 
tentimes, one could create 
an animation to support 
one’s opinion. That is 
much more arbitrary than 
having a physical model 
where one cannot manip- 
ulate effects like gravity.” 

Another value for Sloan is that you 
don’t have to have a physics back- 
ground to use this software. But for 
people who do have a solid physics 
background, says Sloan, the tool has 
“tremendous” power. And, he says, 
it’s cost-effective. “Animation used to 
cost an awful lot of money. Here you 
can get an animated sequence in 
some cases within an hour and a 
half. It’s not that we wouldn’t be able 
to do the calculations without it: It 
would just take forever.” 

The software is available and costs 
$995.—Laureen Belleville, Contribut- 
ing Editor 
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High-End Amiga Animation 


Throw snowflakes into simulated 
wind and watch them blow around. 
Pour water into a pipe and see how 
it runs through the pipe and out the 
other end. Watch a glass dropped on 
the floor explode into pieces. These 
advanced animations, previously 


the domain of only high-end work- 
stations, are now possible to create 
on the Amiga with the release of Re- 
al 3D V2. Particle animation, colli- 
sion detection, inverse kinematics, 
skeletonal control, and cubic B- 
spline objects are just a sampling of 
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the animation features that are 
available in this new program from 
Godfrey & Associates (Ontario), the 
North American distributor for Re- 
alsoft KY of Finland. 

“Features like these are very 
high-end,” says Larry Mitchell, an 
Orlando, Florida-based director of 
visual effects. Mitchell is extremely 
impressed with Real 3D V2. In fact, 
after using the software for only 
three days, he says he will use noth- 
ing else. “I used to be known for be- 
ing an animator with [Newtek’s] 
Lightwave 3D on the Video Toast- 
er,” comments Mitchell. “For me to 
make a switch [from Lightwave] to 
Real 3D is a rather serious thing be- 
cause I do not take [animation] 
lightly.” 

Part of the attraction for Mitchell is 
the incorporation of physics into the 
software. “I don’t have to be tied up 
with what I call ‘menial’ tasks,” 
Mitchell says. “The physical forces 
not only allow you to do things 
easier, [but also] there are certain 
things that you simply couldn’t tack- 
le without them, like wind.” Mitchell 
is also pleased with the spline func- 
tions, “which mean you'll be able to 
have much more organic designs. I’m 
trying to simulate reality here,” he 
explains. Mitchell is currently 
“putting the software through its 
paces” by using it for a motion pic- 
ture called The Fables of Regis. With 
Real 3D he is remodeling most of the 
spacecraft and spacestations for the 
movie. 

And the fact that this $699 pro- 
gram runs on the Amiga is just fine 
with him. “I’m not married to the 
Amiga. But the Amiga is the only so- 
lution for what I do. It’s not just 
performance, it’s the price/perfor- 
mance ratio [that matters],” he says. 
Mitchell explains that in the Orlan- 
do professional animation commu- 
nity, there has been a depreciation 
in the industry-standard rate for 
animation. “It used to be $1000 per 
second. I get away with $300 per 
second. So I can’t [afford] an SGI 
workstation.” Although he does ac- 
knowledge the power of other plat- 
forms such as the IBM ’486 and the 
Macintosh Quadra, he says, “They 
don’t have the 3D software com- 
bined with the video hardware [that 
you need] to be considered an offi- 
cial animation house.” 

Real 3D V2 also features an exten- 
sive collection of modeling tools, an 


30 


advanced material/texture editor, a 
built-in programming language, and 
rendering features that include mo- 
tion blur, sun glow, depth of field, 
soft shadows, alpha channel support, 
field rendering, and support for 


many 24-bit display devices includ- 
ing ‘Targa. 

Realsoft KY also intends to release 
a number of Real 3D stand-alone ren- 
der engines to support platforms 
such as ’486 PCs and Sun, DEC, DMI 
Vivid 24, HP, and SGI workstations. 
Real 3D V2 began shipping in 
April.—LB 
CIRCLE 126 ON INFORMATION CARD 


Microstation Mania 


An advanced graphical user inter- 
face, new 2D features, and new 3D 
Boolean and surfacing options are 
boosting Microstation Version 5 to 
higher levels of performance. Micro- 
station is the first application from 
Intergraph Corp. (Huntsville, AL) to 
port to Microsoft’s Windows NT. 

The software’s new GUI is en- 
hanced with Workspaces, cus- 
tomized environments with specially 
designed interfaces and discipline- 
specific symbols. Users can choose 
the Workspace that matches their 
CAD experience or their discipline. 
Users can also choose between Win- 
dows or Motif. 

With Version 5’s support of inte- 
erated 2D Boolean operations, users 
can modify, measure, and hatch mul- 
tiple 2D shapes. Associative pattern- 
ing and hatching are available so that 
when graphics are changed, the 
hatching updates automatically. Di- 
mension-driven design tools enable 
users to assign variables to dimen- 
sioned graphics and save the graph- 
ics as cells for future dynamic place- 
ment. Changes in dimensions will 
drive changes in the graphics. 

The surface modeling capabilities 
in this version include a range of 3D 
Boolean operations such as trim- 
ming, blending, and surface filleting. 
Reportedly, users can place mathe- 
matically accurate B-spline surfaces 
and create surface models of virtually 
any shape and complexity. Users can 
also calculate the area and mass 
properties of a model, including sur- 
face area, volume, mass, centroid, 
moments and products of inertia, 
principal moments and directions, 
and radii of gyration. 

Photo-realistic rendering capabili- 
ties include shadowing, multiple 
light sources, pattern and bump map- 
ping, anti-aliasing, and depth queue- 
ing. A new Materials Manager dialog 
box enables users to describe and 


view the characteristics of surfaces 
before rendering. 

Microstation Version 5. for 
DOS/Windows/Windows NT is 
expected to ship Q3 at a price of 
$3790. Intergraph will feature the 
software at this month’s A/E/C Sys- 
tems 93 show in Anaheim, Califor- 
nia, in Booth #W7238. 

Also at the conference, Intergraph 
will unveil its MasterWorks family 
of civil and structural engineering 
and architectural design applica- 


tions operating on Windows NT. All 
MasterWorks software is built on 
Microstation. 

These products include Design- 
Works ($2000), an architectural de- 
sign and drawing production appli- 
cation; RoadWorks ($5000), a trans- 
portation engineering package; 
RoadWorks/E ($8000), a transporta- 
tion design solution based on the 
core highway design capabilities of 
RoadWorks; SiteWorks ($2500), a 
digital terrain modeling application 
for designing civil site projects; Co- 
goWorks ($2000), a module that 
provides tools to design streets and 
subdivisions; and FrameWorks 
($3000), in which structural mem- 
bers are drawn in 2D and then the 
construction drawing and 3D physi- 
cal model can be viewed simultane- 
ously.—LB 
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At 6 inches per second, our 


E-size ColorStation 436 color 


electrostatic plotters and monochrome plotters are 


the fastest in the industry. 


is 300% faster than our 


t 
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nearest competition, costs up to 40% less, and 


Our monochrome models can be 


upgraded to full color in your office. d e | ive is cri S p 1 mM age 


— quality in virtually 


y any environment. 


So if you’re still wasting 


time waiting for plots that 
aren't even that great, it’s 


time to move up — because 


slow and steady doesn’t 


always win the race. 
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Ommunication 


BY B.J. NOVITSKI 


Architects and educators convey design ideas and principles 
through multimedia technology 


f you define multimedia as “communication through more 
than one medium,” then architects and engineers have been 
multimedia experts for centuries. Buildings and other struc- 
tures are complex visually, technically, and functionally, so 
designers have always described them through a variety of 
drawings, scale models, and writings. 

Now these professionals have begun to automate their communi- 
cations with computer-based multimedia. This technology is general- 
ly understood as a combination of video, 


scanned photographs, rendered and ani- 
mated computer models, text, computer 
graphics, and sound. Architects and engi- 
neers are combining CAD models with 


ng products with 
nedia: CADesign 
Value-added 
r, created this 


photos or video clips to show their pro- dia presentation 
posed ideas in a realistic context, and ed- third-party 
ucators are using the media to convey the lons for AutoCAD. 
awesome complexity of buildings. spine o 
One group that explores educational (top). Rien a 


applications is from the Department of Ar- 
chitecture at the University of Washing- 
ton. Directed by professor Marietta Millet, 
with Peter Cohan and Grant Hildebrand, 
this group has created ArchiMedia, a pro- 
totype library of building case studies de- 
signed to teach students about architectur- 
al principles. ArchiMedia runs on a Mac- 
intosh platform, although Millet says any 
platform would work as well. To create 
the prototype, the group scanned pho- 
tographs and drawings of famous build- 
ings, manipulated them with Adobe’s : 
(Mountain View, CA) Photoshop image-editing software, combined eo boca 
the images with text, diagrams, and music, and linked everything to-  _ ———— 
gether with a navigation system created in Silicon Beach Software’s ar 
(San Diego) SuperCard. Although documenting each building re- = | 
quired about 200 hours and obtaining permission to use copyrighted ain 
drawings and photographs proved to be a major obstacle in creating | : ella 
the ArchiMedia prototype, the authors are now seeking further fund- Sao. Ces 
ing that will enable them to expand the prototype into a complete eS Lb tte me gk 
CD-ROM library for eventual distribution to other schools. 
ArchiMedia is designed to solve the problem of fragmentation in 
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Famous for its daylighting, Alvar Aalto’s Mount Angel Library 
(top) can be explored on the University of Washington’s 
ArchiMedia, a prototype library of case studies that presents 
famous buildings through photographs, technical diagrams, and 
text. Users can explore the building by selecting interior views from 
a miniature plan (middle) and reading contemporaneous critical 
reviews (bottom). 
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architectural education. When famous buildings are used 
as examples of architectural principles, the focus is usual- 
ly on only one or two characteristics. For example, one 
building might be a good example of daylighting, though 
not necessarily a good example of structural expression. 
Seldom is one building studied in terms of all its systems. 

ArchiMedia’s case studies show a more complete pic- 
ture of a building. For example, the structural and me- 
chanical systems are explained in diagrams; the physi- 
cal site is portrayed in an animation of the changing sun 
and wind patterns superimposed on an aerial photo- 
graph; the history and critical analysis of the building 
are given in text; materials and building techniques are 
shown in a sequence of construction photographs; the 
acoustics of a building are demonstrated through music. 
Connections between such characteristics that have 
been programmed into ArchiMedia permit students to 
browse in a variety of ways. A student could look at 
every aspect of a single building, or at brick construc- 
tion for a variety of buildings, or at every museum in the 
database. This leads to a more holistic understanding of 
architecture. In spite of the importance of photos in 
conveying spatial qualities, Millet says, “We’re not try- 
ing to reproduce the experience of being in space. Even 
a high-quality, rendered walkthrough can’t do that. In- 
stead, we provide information about the building and 
encourage students to go beyond that with their own 
explorations.” 

In contrast to the University of Washington, whose 
ArchiMedia system lets students learn by interacting 
with the finished product, other schools encourage stu- 
dents to develop communication skills by creating their 
own multimedia presentations. For example, at the Col- 
lege of Architecture of the University of Houston, stu- 
dents work on “real-world” presentations, such as one 
for a proposed addition to the Houston Arboretum and 
Nature Center. 

This visualization, which took the students about four 
months to complete, combines an animated walk- 
through of the addition with still images and live video 
of children in the existing building and nature park. The 
students used AutoCAD to create the building model 
and 3D Studio to locate light sources within the model, 
to assign texture maps to the model’s surfaces to simu- 
late material, and to define the animation path. Finally, 
with Animator Pro they edited and spliced together the 
animation and video. In order to handle the animation’s 
large file sizes with limited-capacity storage disks, the 
students broke the animation into small segments, 
which were later clipped together in an editing suite 
rather than on the computer. Because all three programs 
are from Autodesk (Sausalito, CA), professor Keith 
Sylvester says, no file translation was necessary. This 
was a major factor in his selecting the software and the 
PC platform. 

The video, which was completed in May 1992, was so 
successful in illustrating the proposed addition and the 
resulting learning opportunities for children, that the Ar- 
boretum’s promoters used it in a fund-raising campaign 
that generated several million dollars from donors. The 
university students have also benefitted from the experi- 


B.J. Novitski is an architectural technology writer living in Eugene, Oregon, 
and a contributing editor to Architecture Magazine. 
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ence. Sylvester says, “There’s a new electronic standard 
of communication in architectural firms, and students 
with videos in their portfolios are more likely to get good 
jobs. These skills help firms visualize design ideas and at- 
tract clients. Local architects are now willing to buy mod- 
eling and animation software because we are providing 
the students who know how to use it.” 

As well as excellent teachers, multimedia presenta- 
tions can be powerful persuaders. Palo Alto, California, 
architect Terry Beaubois and his partner Greg Miller have 
created a presentation to show prospective clients not on- 
ly how a house will look, but also how the design process 
will work. The presentation begins with a scanned photo- 
graph of the site, then shows a 2D floor plan developing 
line by line, with doors opening and closing to simulate 
realism. The drawing gradually grows in detail, then is 
projected into a simple 3D wireframe, which is then ani- 
mated, rendered, and displayed with the site photograph 
in the background. 

To create the presentation, Beaubois and Miller com- 
bined plans drawn in MiniCAD (Graphsoft; Ellicott City, 
MD) with 3D models created in ArchiCAD (Graphisoft; 
South San Francisco) and rendered in Photoshop, all con- 
trolled and animated with Macromind’s (San Francisco) 
Director program. Beaubois chose the Macintosh as a 
platform early on because of its visual interface, ease of 
use, and interactivity, and he continues to appreciate its 
pioneering multimedia capabilities. While in architecture 
school, Beaubois had minored in cinematography, and he 
feels this eased his “evolution” from architect to multime- 
dia professional. “My film school experience came back 
quickly when we storyboarded our first movie,” he re- 
calls. “We had to think through how to present the archi- 
tectural images before combining them in Macromind Di- 
rector.” 

He feels these productions have greatly enhanced his 
competitiveness. “Part of that we’re showing the clients 
through multimedia,” Beaubois explains, “is that they 
can sit down at the computer with us while we design. 
They love being involved in the creative process. The 
floor plan gradually appearing in the presentation rein- 
forces what we’re saying about how we work. We’ve 
gotten numerous jobs this past year for that reason 
alone.” 

Because of the expertise required to create high-quality 
multimedia presentations, consultants with the right 
combination of skills have found new opportunities in 
providing services for architects and engineers. Cuperti- 
no, California-based L.K. Oon uses Macintosh software to 
create presentations that combine 2D drawings, photo-re- 
alistic renderings, and Apple QuickTime movies of ani- 
mated walkthroughs. These are used as submissions to 
design competitions, to market architectural services, and 
to explain proposed designs to clients. 

For example, Oon recently completed a presentation of 
a solar house with design features including energy effi- 
ciency, affordability, and flexibility in accommodating a 
variety of living arrangements. He explains technical ideas 
through animations that show the solar house going to- 
gether piece by piece and illustrate how heating and cool- 
ing work. He does the modeling in Macromind’s Mod- 
elShop software because of its ease of use and because he 
can work back and forth on the same model in both 2D 
and 3D, similar to the way in which architects tradi- 
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To explain the spatial organization and technical aspects of a 
solar home, consultant L.K. Oon created a multimedia 
presentation showing the house in both wireframe and rendered 
formats (top). Arrows describe the home's natural ventilation 
(second image), the relationship between living areas and utilities 
are shown in a cut-away section (third image), and interior views 
show what the house will look when complete (bottom). 
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A video of a proposed addition to the Houston Arboretum and 
Nature Center was created by students at the University of 
Houston. Using Autodesk software, the students combined an 
animated walkthrough (top and middle) with still images and live 
video of children in the existing building and nature park (bottom). 
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tionally design. He also uses a suite of other Mac render, 
paint, and sound software, which he choreographs with 
Director. Oon is particularly interested in the range he is 
able to achieve, from the information content of simple 
eraphics to the artistic quality of photo-realistic renderings. 

Multimedia presentations can be used to promote 
products as well as services. An example is provided by 
Jodie Gebhard, owner of CADesign Etc., a value-added re- 
seller who prepares multimedia presentations to demon- 
strate the CAD software her company offers. A typical 
presentation includes interactive screens from which 
viewers select the software they want to learn about. The 
software is then demonstrated in an animated “slide 
show,” including representative plans, database displays, 
and photographs. Meanwhile, the software is executing 
on a second screen. Gebhard prefers this dual-screen ap- 
proach to conventional live demonstrations. “The clients 
understand it more easily,” she says, “if we present infor- 
mation about the software in a slow, organized slide- 
show format. But when they have a specific question 
about how it works, we can demonstrate commands on 
the live program.” 

Gebhard creates drawings and models for these presen- 
tations in the third-party software she’s demonstrating, 
does renderings in 3D Studio, Animator Pro, or Big D 
Graphics Software (Bullard, TX), then compiles the 
pieces with Tempra Show or Tempra Media Author from 
Mathematica (Lakeland, FL). “I like this authoring soft- 
ware,” she says, “because it helps organize your thoughts. 
It makes you the director, pulling together segments from 
all the other programs.” Gebhard believes that such pres- 
entations are critical to her company’s competitiveness. 
“Tt’s the best way to keep people’s attention when you’re 
dealing with complex information, especially for those 
new to computers.” 

However, she cautions, “The most difficult part of this 
new technology is making all the pieces compatible. We 
spend an enormous amount of time making the parts 
work together because vendors don’t think about how 
their product will relate to others.” Mathematica, she 
says, is different, providing access to a variety of software 
and hardware. “With other vendors,” Gebhard adds, “you 
need a separate program for each process, but I’m hoping 
this will change with Windows or Windows NT.” 

In the design professions, multimedia technology is in 
a period of transition. The cost of equipment is going 
down but still proves prohibitive to some. Only a fraction 
of architects today have CD-ROM players, and in a vi- 
cious cycle, this inhibits the development of useful multi- 
media software. 

Although authoring processes are improving, other ob- 
stacles include the time and computer expertise required 
to create good multimedia presentations. It can take 
months to learn all the software required and weeks of 
production time to produce a presentation that’s only a 
few minutes long. Numerous examples demonstrate mul- 
timedia’s potential in marketing design services and ex- 
plaining technical concepts to clients, yet even “photo-re- 
alistic” productions from the equipment that designers 
find affordable pale in comparison to the slick, expensive 
visualizations on television. Nevertheless, as the technol- 
ogy improves, multimedia will eventually become com- 
monplace among architects and engineers; one day we'll 
wonder how we ever got along without it. CGW 
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SOFTWARE 


With the help of today’s new VR software programs, 
users are building their own VR applications 


ven as people contin- 
ue to debate whether 
virtual reality is a 
practical tool or one 
more example of an 
overhyped technolo- 
gy, the foundation for 
a ground swell in vir- 
tual reality applica- 
tions is slowly taking 
shape. 


By Louis M. Brill 


Armed with a new 
generation of virtual 
reality (VR) applica- 
tion development 
software, VR practi- 
tioners are hard at 
work building the vir- 
tual environments 
needed for commer- 
cial, corporate, and 
entertainment appli- 
cations. At the mo- 
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ment, completed VR applications and 
consumer titles are few and far be- 
tween. But as the vast tracts of virtual 
real estate are put into place, we can 
expect that the current drip of appli- 
cations will turn into a steady stream, 
transforming virtual reality into a le- 
gitimate industry. 

One of the hottest uses for virtual 
reality, clearly, will be in the area of 
entertainment. In the near future, we 
can expect to see all sorts of new 
theme park rides, arcade games, and 
consumer titles emerging that will al- 
low users to embark on new kinds of 
VR adventures. 

But according to industry insiders, 
VR application development activity 
is also fairly brisk in other areas. 
Take, for example, the fact that 
Sense8 has already sold more than 
1000 licenses for its WorldToolKit 
VR development software, and that 
Domark has sold 120,000. As a result 
of these sales, Sense8 president Tom 
Coull predicts that we will soon see 
virtual reality systems and applica- 


tions emerging in a variety of differ- 
ent markets. 

“We see a fairly uniform penetra- 
tion into at least 15 to 20 distinct mar- 
kets,” says Coull, “including public 
utilities, educational institutions, de- 
fense, aerospace, automotive manu- 
facturing, financial institutions, and 
even large research centers like San- 
dia National Labs, Lawrence Liver- 
more Labs, and other similar centers.” 

In each of these markets, Coull ob- 
serves that VR is generally being sold 
into research and development 
groups, where users are experiment- 
ing with the technology and learning 
where they can apply it within their 
companies. “Thus the research and 
development divisions,” as Coull 
sees it, “are slowly transferring VR’s 
potential [into practical applications 
for] product manufacturing, engi- 
neering, marketing, sales, and vari- 
ous other disciplines.” 

Fueling much of this activity in VR 
application development is the re- 
cent emergence of affordable, off-the- 
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shelf VR development software. Ear- 
ly VR application developers had lit- 
tle choice but to use proprietary soft- 
ware to develop their virtual worlds. 
Creating such software was expen- 
sive, complicated, and time-consum- 
ing. Today, however, more and more 
off-the-shelf programs are becoming 
available that are making VR applica- 
tion development more practical for 
a greater number of people. 

While some users still need cus- 
tomized, proprietary software to meet 
their specific application develop- 
ment needs, many others are finding 
that off-the-shelf packages work just 
fine. 


A New Genre of Software 


So what is virtual reality software? 
How does it differ from more tradi- 
tional 3D modeling/animation pro- 
grams or multimedia programs? 

To begin with, VR software tends 
to incorporate two key characteris- 
tics: immersion and interactivity. In 
some VR programs, one of these two 
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characteristics may be more devel- 
oped than the other, but both are al- 
ways present. 

While a computer animation pro- 
duced with traditional software usu- 
ally provides compelling 3D content, 
it offers little or no control over that 
content. In contrast, a multimedia 
program offers users interactive con- 
trol over the program, but that con- 
trol is more of a root-and-branch, 
menu-selection variety. Virtual reali- 
ty software, on the other hand, al- 
lows users to create compelling 3D 
environments that also provide a de- 
gree of interactivity that goes far be- 
yond that found in traditional multi- 
media programs. 

In virtual reality, the users’ contact 
with the software is more complete 
as they cross an experiential thresh- 
old that allows them to “enter” into 
the program and change segments of 
it at will and in real time. VR users 
can open and close doors, wander 
through preconceived landscapes, 
move into and out of rooms, touch 


Image courtesy of StrayLight 
various buttons and switches, and 
generally change, rearrange, and in- 
teract with their environment. 

Tony Asch, president of Stray- 
Light, makers of the PhotoVR soft- 
ware package, says one way to tell 
the difference between a VR environ- 
ment and a more traditional animat- 
ed environment is to ask yourself this 
question: “Who has the final control, 
the designers of the scene, or the per- 
son actually in the experience?” 

As you begin to investigate the VR 
software marketplace, you quickly 
find that there is a full range of VR 
programs to fit just about every major 
computer platform and workstation 
environment. When you're ready to 
buy into the virtual reality develop- 
ment process, you'll find the cost of 
doing so can run from as little as 
$99.95 for Domark’s Virtual Reality 
Studio to as much as several thou- 
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about high-tech communications and entertain- 
ment applications. He is currently working ona 
book about the history and future of film exhibition. 
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A Sampling of VR Applications 


eMaxus System International, a financial consulting firm, 
is using WorldToolKit from Sense8 to create a financial 
data visualization system. This is a VR application, ex- 
plains Sense8 president Tom Coull, that takes stock market 
data off of a Reuters communications feed and transforms 
it into a 3D virtual reality data set. 
_ “We’re expanding this application,” says Coull, “to in- 
clude voice command and control and an intelligent agent 
that will help you move through the stock market and as- 
sist in finding stocks of certain characteristics.” 


e Harvard Business School is sponsoring a marketing re- 
search project that is making use of the PhotoVR package 
from StrayLight to create a virtual shopping center for 
_ point-of-sales research. By taking advantage of PhotoVR’s 
high-quality rendering capabilities, graduate students are 
creating realistic-looking store shelves stocked with realis- 
tic-looking products. Once the shopping center is set up, 
test “customers” will be asked to wander through the virtu- 
_al stores as the students analyze their reactions to product 
_ positioning and point-of-sales motivation. 


* As part of a corporate design program, Nike Shoes turned 
to the Walkthrough package from Virtus to help it create ef- 
ficient and effective layouts for some of its shoe stores. 

__ “Nike wanted to create a spatial and temporal model of a 


from inventory to how store floor plans are to be laid out,” 
explains David Smith, CEO of Virtus. 

To do this, Nike created a visual database of props (shoe 
inventory, displays, and so on) associated with a shoe 
store. This was transformed into a 3D reconstruction of the 
store’s inventory, which was then used by store planners to © 
review how a store’s inventory could be presented both by © 
product and season. This allowed store planners to create — 
vital sales information for a store franchise even before oe 
doors were opened. 


e At press time, StrayLight was just getting ready to begin 
its first shipments of Cybertron, a new VR arcade game oe 
ated with StrayLight’s own PhotoVR software. | 
To play the game, participants are strapped into a gyro 
wheel that stands 7 % feet in diameter and looks similar to - 
the mechanism in The Lawnmower Man. Using a head- | 
mounted display, participants are immersed in various VR © 
gaming scenarios created with the PhotoVR software. One 
of the gaming scenarios is a kind of buccaneer adventure 
game, called Cosmic Debris, that has participants striving 
to outwit pirates as they float down rivers, through caves, 
and over psychedelic waterfalls. 
The arcade game will cost $54,000 and will come bun- 
dled with one game. Initially the game will be available in 
single-user versions, but networked versions are ae 
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sand dollars for Sense8’s top-of-the- 
line design package, WorldToolKit. 

If price is your only consideration, 
the choice is easy enough. But if your 
budget is large enough so that money 
is less of a concern than perfor- 
mance, the task of choosing between 
the various VR design packages be- 
comes more daunting as you begin to 
have to weigh such factors as ease of 
use, expandability, platform access, 
and customer support. 

Acquiring VR design programs, as 
with other types of software, is de- 
fined by needs, applications, and 
budget. Once there is a clear defini- 
tion of how VR could be applied to a 
corporate project, there are any num- 
ber of programs to consider. If im- 
mersion and photo-realism are very 
important, for example, StrayLight’s 
PhotoVR may be just the thing. If 
cross-platform migration is essential, 
you might want to consider the fact 
that Virtus Walkthrough is equally at 
home in either the Macintosh or 
Windows environment. If you’re vi- 
sually oriented and want to see what 
you're creating in VR as you do it, 
VREAWM’s Virtual Reality Develop- 
ment System may be the key to mod- 
eling your way into cyberspace. 

Sense8’s WorldToolKit might be a 
good choice if corporate distribution 
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is the name of the game, since that 
package can run across a broad spec- 
trum of high-end computing plat- 
forms. Likewise, if you work with 
AutoCAD and related Autodesk CGI 
products, then Autodesk’s newest 
program, Cyberspace Developer’s 
Kit, may be the perfect compliment 
to your software library. 


Novice or Expert? 

One thing you'll certainly want to 
consider as you sort through the of- 
ferings is the level of programming 
expertise you have at your disposal. 
Some programs are actually toolkits 
that are implemented through pro- 
gramming codes. They are usually 
composed of libraries of specific pro- 
gramming routines that are com- 
bined to form the substance and dy- 
namic content of a virtual world. 
Most code is written in C++, and 
thus is geared at users who are inter- 
mediate to advanced programmers 
capable of transforming C++ code in- 
to virtual world environments. 

If, however, C++ is just an indeci- 
pherable foreign language to you, 
you would be well-advised to con- 
sider a VR authoring program, which 
tends to feature a point-and-click in- 
terface. With these programs, non- 
programmers and users who are vi- 
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sually oriented can build their 3D 
worlds by eyeballing a series of geo- 
metric primitives into buildings, ve- 
hicles, and assorted landscapes. 

The evaluation process should al- 
so take into account the end result of 
your programming. If you plan to 
distribute your applications, you’ll 
need to be aware of how the design 
program’s runtime license works. 
Does it require you to pay a one-time 
purchasing fee, or does it force you to 
pay a royalty for each distributed 
copy of your application? 

As you begin to get into the proc- 
ess of evaluating software, you'll find 
that the list of questions you have to 
ask is a fairly long one. For example, 
you'll want to be sure to ask if the 
package has its own 3D modeling ca- 
pability or if it relies on third-party 
modeling programs. If it does rely on 
third-party modeling programs, 
which ones? And what kind of data 
import and export standards does it 
support? 

You'll also want to ask about user 
support. While learning curves vary, 
it’s important to have help in as 
many forms as possible, from read- 
able documentation to reliable cus- 
tomer support to tutorials. And don’t 
forget to ask about user group net- 
works. The existence of an estab- 
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Oil saturation levels in an underground reservoir. 


Image combines multiple visualization techniques: color, horzgntal 
slicing, arbitrary cutting planes, color spheres and vector arrows. 
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Make your workstation think its dreaming, 


‘Try IBM Visualization Data Explorer, the 
advanced visualization software for your 


SGI, Sun, HP or IBM RISC System/6000° 
workstation... free for 60 days. 


IBM Visualization Data Explorer gives you 
new control over your data...and new insights 
into their meaning. Yet Data Explorer is easy to 
use because it lets you visualize data in ways 
you ve never dreamed of—without getting bogged 
down in the technology. 

Here are just a few of the things you can do 
with Data Explorer: 

- Freely combine different visual techniques 
within the same image. 


IBM is a registered trademark and RISC System/6000 is a trademark of International Business Machines Corporation. 
SGI is a trademark of Silicon Graphics, Inc. Sun is a registered trademark of Sun Microsystems, Inc. 

HP is a registered trademark of Hewlett-Packard Company 

© 1993 IBM Corporation 


* Quickly correlate data from various sources, 
such as simulations and observations, and view 
them together. 

* Directly produce exciting animations from time 
series without production nightmares. 

Data Explorer also has a powerful, extensible 
tool kit that provides fast access to a broad range 
of sophisticated functions, both visual and com- 
putational. 

Whether you're a visualization novice or 
expert, you can try Data Explorer on your work- 
station, free for 60 days, no strings attached. 
Call: (800) 388-9820. Or write IBM Visualization 
Systems, T.J. Watson Research Center, 

P.O. Box 704, Yorktown Heights, NY 10598. 
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lished user group can be invaluable 
to you as you make your way in this 
new VR world. 

Finally, you’ll need to know what 
kind of display devices the software 
programs support. Although some 
support head-mounted displays 
(HMDs), others support only comput- 
er monitors. 

The head-mounted displays, of 
course, are crucial for the classic, im- 
mersive, single-user VR experience. 
But such devices have their disad- 
vantages, and the computer monitor 
arrangement actually is often pre- 
ferred in “tour group” scenarios, 
where several people want to view a 
world simultaneously. 

Although the image of users wear- 
ing head-mounted displays is the 
kind of image that has helped gener- 
ate so much excitement about virtual 
reality, the fact remains that most VR 
users today are experiencing their VR 
worlds through large TV or computer 
monitors. While that may be a disap- 
pointing fact for the layperson to 
learn, users seem to be as enthusias- 
tic about desktop access to VR envi- 
ronments as they are about head- 
mounted displays. What this sug- 
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gests, perhaps, is that VR users’ en- 
thusiasm is fueled more by what they 
encounter in their VR worlds than by 
how they get there. 


1001 Bridgeway 
Suite 447 
Sausalito, CA 94965 


Product: WorldToolKit 
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ee was founded in 1990 as a 
software house dedicated to 
producing “interactive, real-time, 3D 
VR graphics” on a complete range of 
computers, including all 386 and 
above PC computers, Sun 
SparcStations, and Silicon Graphics 
workstations. The resultant program, 
WorldToolkit (WTK), has become one 
of the leading software packages for 
creating professional virtual reality 
environments. 

WTK seemlessly integrates a 
simulation manager, a real-time 
rendering pipeline, an object manager, 
lighting, animation sequences, input 


sensors, and graphic display devices. 
To enhance its software, Sense8 has 
developed strategic alliances with 
such companies as Intel, 
StereoGraphics, and Crystal River 
Engineering. These alliances have 
expanded WTK’s ability to work with 
technologies such as stereoscopic 
imaging and 3D sound. 

“Our product,” claims Tom Coull, 
president of Sense8, “is the industry 
leader right now for professional 
software developers who are seriously 
building applications at this time.” 

Just recently, Sense8 introduced 
WTK Version 2.0, which Coull says 
responds to customer calls for even 
more advanced features. The product, 


he says, now gives its customers more 
control over their databases, their world 
environments, and their simulations. 
Users will have greater access to 
functions that control low-level 
geometries for constructing virtual 
objects. They can also construct these 
virtual objects on-the-fly, and they have 
greater ability to control which tasks are 
executed and in what order. 


150 Mount Bethel Road 
Warren, NJ 07059 

Product: PhotoVR 
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nother fairly new VR package, 
hotoVR, comes from StrayLight, a 

company founded with the purpose of 
developing a program capable of 
generating convincing, realistic-looking 
virtual worlds. Thus PhotoVR was 
conceived as a basic rendering program 
that can be used to transform existing 
CAD databases into more visually 
compelling virtual environments. 

“PhotoVR takes advantage of the 
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existing and very huge base of 
AutoCAD users,” says StrayLight’s 
president, Tony Asch. “It offers them a 
VR design package that literally gives 
them a way to add a new dimension to 
their CAD files.” 

In essence, PhotoVR is a point-and- 
click, menu-driven design package 
that is compatible with any one of 
several 3D modeling programs, 
including Autodesk’s 3D Studio and 
AutoCAD with AutoShade. It’s a PC- 
based system that focuses on high- 
quality rendering for VR applications. 

“Most VR systems,” Asch notes, 
“show simple, flat-shaded polygons or 
wireframed kinds of imagery. We 
thought it would be real important to be 
able to show imagery with nice-looking 
textures, appropriate shading, lights, 


colors, reflections, and shadows that 
draw out each scene as a realistic 
environment. In each case, these are 
scenes of fairly high polygonal 
complexity. For example, a typical 
PhotoVR scene is composed of more 
than 100,000 polygons, with each scene 
presented in real-time frame rates. Most 
other systems achieve rendering 
compositions of 200 to 300 polygons.” 

But while PhotoVR can create walk- 
through worlds that have a highly 
polished look, it clearly places more 
emphasis on participant immersion 
than on the interactive aspect of 
changing things around in the world. 
Typical PhotoVR customers, as Asch 
observes, often use their existing 
databases to create more realistic and 
immersive walkthroughs of their 
already-existing 3D environments. 

“Architects and interior designers 
who want to show their clients what 
their proposed structures will look like,” 
says Asch, “can literally take them 
through a design that hasn’t yet been 
built, but for practical purposes exists 
as a representation of the intended 
final project.” 

StrayLight has also created its own 
service center, which uses PhotoVR to 


Scanners. CD drives. Imaging software. 
They’re all great tools to help you 
capture a color image. Now there's 

an affordable way to turn those images 
into prints. 

The KODAK 450GL Digital Color 
Printer. Print 4’x 5%” continuous-tone 
images in less than a minute. 
With specific models for 
_ your MACINTOSH Computer 


Photo CF5 


COMPATIBLE Or WINDOWS Software. 
Capture one for your desktop, and 


turn loose the imaging ene 
potential of your 


computer. 

Call 1-800- 
344-0006 for 
a sample print 
and dealer 
information. 

Because 
nobody 
knows color 


(a 


KODAK 


like Kodak. 
Kodak and the Photo CD 
symbol are trademarks. The 
Photo CD symbol is for use by 
Kodak and its licensees only 


Digital Color Printer 


and may not be reproduced 
without permission from Kodak. 


design corporate-specific VR 
environments upon request that can be 
used at trade shows and special events 
to allow trade show attendees, for 
example, to explore a company’s 
products in a VR kind of way. 

As for PhotoVR’s future, StrayLight 
Says it is working to improve the 
product in a number of ways. Right 
now, for example, PhotoVR is largely 
limited to using 3D scenes derived 
from CAD systems to create its virtual 
worlds. However, says Asch, “We are 
working very hard on a more 
photographic process that relies ona 
fairly exotic video camera rig with 
some unusual optics and mechanics 
that will allow us to actually do three- 
dimensional scans of environments in 
a video format and then incorporate 
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REAM brings VR to the PC world 

via its Virtual Reality Development 
System (VRDS). Complete with a 3D 
modeling program, VRDS functions 
like any basic graphic design editor, 
with screen design and pull-down 


~ AUTODESK 


CYBERSPACE 
DEVELOPER'S 


WALK- 


THROUGH 


menus all dedicated to world building. 
Indeed, its turnkey operation is geared 
at helping make VRDS the “VR 
program for the rest of us.” 

As VREAWM’s president and founder 
Ed LaHood notes, “Ease of use is a 
key issue. This is a non-programmer'’s 
point-and-click environment, which 
means first-time users who are 
mouse-literate can quickly enter our 
3D environment editor and quickly and 
efficiently create a virtual reality world.” 

With its pricing and graphics editing 
power, LaHood says, “We see 
VREAM positioned as a mid-range VR 
design package. We have the ease of 
use of Domark’s Virtual Reality Studio 
program and can approach the power 
of Sense8’s WorldToolkit. In fact, we 
have customers that fall into 
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production niches that more than one 
program can address. 

“For example, we have people who 
are using Domark that also use our 
product, and likewise, we have 
customers who use Sense8 who also 
use our product because ours offers a 
little different slant than what the other 
products have to offer.” 

Although VREAM is currently avail- 
able only in a Beta version, it has al- 
ready been distributed to a fairly large 
customer base. LaHood expects the fi- 
nal version of the product to be avail- 
able sometime in mid-1993. 

The program as it is now designed 
operates with two components: a 3D 
environment editor and a companion 
runtime system, which will launch a 
VREAM VR world. As users become 
involved in serious world building, they 
encounter the 3D environment editor, 
which is a fully functional 3D graphical 
interface that allows users to model 
their objects within a virtual space. 

In addition to creating objects, users 
can use the 3D environmental editor to 
imbue those objects with such 
attributes as motion, sound, or weight. 
The program also allows users to 
establish dynamic links, which are 
conditions used to drive corresponding 
responses (for example, pushing a 
switch to activate a motion-controlled 
object such as a fan or clock). As the 
world is being created, the software 
even allows the user to enter the world 
to test it out on-the-fly. 

“There are no limits to the number of 
objects or size of worlds it can create,” 
LaHood states. 


Once the design session is finished, 
the user saves it and then enters the 
VR environment via the VREAM 
runtime program. This is where VREAM 
excels, as it allows its participants to 
interactively engage within its specific 
VR world. Users can grab objects and 
move them, and by activating dynamic 
links they can literally turn the world 
on. One of its more sophisticated 
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features is that VREAM can access 
other computer programs that exist 
outside the virtual reality environment 
itself, or launch a Windows program 
from inside of VREAM. 


117 Edinburgh South 
Suite 204 


Cary, NC 27511 
Product: Walkthrough 
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alkthrough from Virtus 

Corporation is a versatile, 
interactive 3D modeling program that 
allows its users to navigate through 
specific “world models.” With an 
installed customer base of 5000+ 
Macintosh users, it seems to be the 
right program at the right time. 


“We have created a more natural 
interface for interactive modeling,” 
says David Smith, creator of 
Walkthrough and CEO of Virtus. “It’s 
being received with a tremendously 
enthusiastic response from our 
customers. People are ready for these 
kinds of interactive 3D modeling tools 
because we live in a 3D world and our 
users can readily transform that world 
into its virtual counterpart.” 

Ann Myer, a user of Walkthrough’s 
interactive modeling features, eagerly 
attests to the value of these 3D worlds. 
“| was surprised,” she says, “at how 
often strolling around a drawing helped 
to pinpoint design problems that were 
not readily apparent in 2D plans or 
elevations ... and | often failed to notice 
things in the 3D view until | started 
walking through it.” 

Complementing Walkthrough is a 
companion runtime program called 
Voyager. Once a user has built a 3D 
interactive model with Walkthrough, he 
or she can load it into Voyager to 
create a file that can be distributed to 
others, who can then use it to walk 


through the 3D world. The Voyager file 
can be run on computers that are not 
equipped with Walkthrough software. 

Although Walkthrough was originally 
developed for the Macintosh, Virtus 
has recently targeted the IBM PC user 
base with the introduction of a 
Windows version of Walkthrough. This 
program is virtually a duplicate of the 
Macintosh version and includes such 
features as pull-down menus, the tool 
palette, and the design-view and walk- 
view options. Perhaps the most 
interesting feature that Virtus has built 
into its product is the ability to move all 
Walkthrough files across platforms, 
from Mac to PC and vice versa. 


5300 Stevens Creek Blvd. 
oth Floor 
San Jose, CA 95129 | 
Product: Virtual Reality Studio = 
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Wire Reality Studio, Version 2.0 
(VRS 2.0) is published by Domark 
Software and distributed by Accolade 
(San Jose, CA). This software 
program checks in at the low end of 
the price spectrum, but it comes with 
some surprisingly robust capabilities. 
Priced at $99.95 and distributed since 
1990 throughout the United States and 
Great Britain, VRS has an installed 
base of approximately 120,000 users. 


The program is a mouse-driven, 
point-and-click authoring program that 
has all its tools and commands for 
creating 3D worlds and objects located 
on a simple, icon-driven panel. It easily 
emulates many of the features of its 
more expensive brethren and, in many 
cases, does so with a greater ease of 
use. The software is currently available 
on the IBM PC and Amiga platforms, 
but Caryn Mical, Domark’s director of 
marketing, promises that support for 
the Macintosh is not far off. 
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INCREDIBLE PERFORMANCE 


WITH A SENSATIONAL PRICE! 


Only Hitachi’s new Accuvue® Premier Series monitors deliver both. 


Hitachi’s new Accuvue Premier Series of auto-scanning 
monitors gives you much more than the competition... 
at prices that will surprise you! 

A better picture. Available in 20” and 21” models, 
Accuvue monitors offer the widest horizontal scanning 
frequency range — up to 82 kHz — for resolutions from 
VGA up to 1600 x 1280. An INVAR shadow mask and 
Elliptical Aperture Dynamic Focus are standard on all 
models to deliver clear, bright, sharp imaging over the 
entire screen. The Accuvue Premier Series even includes 
a color temperature control for the most accurate, most 
vivid colors you've ever seen! 


Better ergonomics. These new monitors elevate user 
convenience and comfort to a new level of performance 
with front panel microprocessor-based controls, Accufine” 
anti-glare screen coating and full MPR-II magnetic com- 
pliance. Both 15-pin and BNC connectors make it easy 
to connect the Accuvue Premier Series to your system. 

A better value. The biggest surprise is that this kind 
of high-end performance can be yours without a high-end 
price. You get all this...plus Hitachi’s unbeatable reputation 
for quality, starting at just $2495! 

Don’t wait! For more information about the Accuvue 
Premier Series, call Hitachi America now at 800/225-1370. 
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Accuvue and Accufine are Hitachi America,Ltd. East Coast: (201 ) 373-0774 
trademarks of Hitachi America, Ltd. Office Automation Systems Division West Coast: (510) 785-9770 


CIRCLE 19 ON INFORMATION CARD 


SCULPTOR™, 3DGO's 
latest add-on, is a 
breakthrough 
iso-surface modeler, 
that builds organic 
shapes (human and 
animal forms), or 
industrial designs 
(cars, appliances, etc.) 


Like the other add- 
ons, SCULPTOR™ is 
fully integrated with 
3DGO's already 
powerful modelers. 


¢ Faster. Lets you 
easily and quickly 
adjust the shape of 
your model in a highly 
intuitive way. 


¢ Smarter. Blends 
forms, colors and 
textures between all © 
GIG® primitives at 
your option. These 
blends can then be 
animated as well. 


¢ Stronger. The 
results can actually 
be rendered directly 
through GIG's 
superior raytracer. 


Relentlessly effective, 
yet aggressively 
priced, 3DGO® is the 
best investment on 
the market. Return 
the reply card, call us, 
or visit your local 
dealer. 


ILLUSTRATION: BORIS SCHAAPER, DE BEELDENSTORM 
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Yes! I'm intrigued and would like to find out more about 3DGO. 
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Type of firm: 
CL) Advertising/ 


Marketing 
LJ Architecture 


C1 Broadcast/Film/TV 


L] Education 

L] Graphic Design 
L] Interior Design 
L] Product Design 
CL) Scientific 


Number of 
employees: 
11-5 
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One of the unique features of 
Version 2.0, says Mical, is the 
inclusion of a clip-art library that greatly 
improves the ease with which a virtual 
world can be created. Need a house, 
some Cars, or several trees in your 
cyberspace environment? Simply clip 
and paste them there using the clip-art 
library. VRS 2.0 also provides a VCR 
component, which lets users create 
“taped” versions of their environments 
to illustrate preplanned walkthroughs. 

From a price/performance standpoint, 
VRS 2.0 is clearly an impressive 
package. As Mical points out, “It’s an 
easy way to get started in VR.” 

Although Mical classifies the 
majority of VRS 2.0 users as 
hobbyists, she also maintains that the 
software has been used in many 
professional applications. “We’ve had 
theater designers create virtual theater 
sets for developing point-of-view 
perspectives for audience sightlines, 
police organizations have used it to do 
crime scene reconstructions, software 
game designers are considering its 
use, and even flight simulation 
software designers have looked at 
VRS 2.0 for creating basic fly-through 
simulations,” she says. 


2320 Marinship Way 


Sausalito, CA 94965 

Product: Cyberspace 
Developer's Kit 
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fhe the developer of the 
immensely popular AutoCAD 
program, recently entered the VR 
toolkit arena with a rollout of its 
Cyberspace Developer’s Kit (CDK). A 
comprehensive set of C++ libraries 
incorporating many features, the CDK 
offers PC-based developers 
opportunities to build 3D worlds in real 
time. 

In explaining Autodesk’s view of 
virtual reality, Jack Strange, 
marketing director of Autodesk’s 
multimedia division, says, “We at 
Autodesk view virtual reality as the 
logical next step in design 
automation, because it adds 
interactive 3D visualization and 
simulation capabilities to the already 
existing world of drafting and 
design.” 

Autodesk sees VR not as a potential 
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technology, but as a here-and-now 
solution for its customer base, offering 
immersive interactivity as an active 
resource for CAD environments. To 
this end, Autodesk offers the 
Cyberspace Developer's Kit as a 
virtual reality toolkit to complement the 
existing Autodesk CGI resources that 
the company provides to its 
customers. 


3D Stereo Viewing 


Now... 
The World Is Not Flat 


3D Stereo Visualization for 
Computer Graphics and Video 


One of CDK’s unique features is 
its ability to provide interactive 
“response awareness’ in real time. 
This means CDK can simulate 
phenomena such as gravity and 
friction, which is of great importance 
in replicating real-life situations. The 
CDK also interacts with any number 
of VR interface devices including 
Spaceballs, mice, data gloves, 
desktop monitors, or head-mounted 
displays. 

CDk’s design set functions from an 
object-oriented design base. It 
provides solid modeling capabilities, 
networking support, and physical 
phenomena libraries. This means 
users can design objects from within 
the CDK as well as being able to 
import them as exterior models into a 
CDK landscape. 

Certainly one of the biggest 
advantages CDK offers is that it does 
not require a runtime module or 
license agreement to function in a 
distribution mode. Essentially CDK has 
a built-in runtime that allows a 
completed file to function as a stand- 
alone, interactive walkthrough 
environment. 

Although it is a bit early for feedback 
on CDK’s functionality (CDK was 
released this past March), Ricki 
Frankel, Autodesk’s multimedia 
product manager, says, “Our 20 or so 
Beta sites were universally 
enthusiastic as they applied CDK to 
their specific needs. Inevitably, 
Autodesk sees VR being driven by 
existing market needs of 3D simulation 
graphics. We see the CDK program as 
a better solution for design problems 
than exist today.” CGW 
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xtra-long pipe cleaners. 
Multicolored gum drops. 
Bird wire. These were the 
components of my sev- 
enth-grade science fair 
project, a replica of a DNA molecule. 
On a certain level—with the pipe 
cleaners serving as sugar-phosphate 
strands, the candy representing nu- 
cleotide bases, and the wire acting 
as hydrogen bonds to hold the 
whole thing together—my crude (and 
sticky) statue served a purpose simi- 
lar to that of the landmark Watson- 
Crick model of the 1950s: It repre- 
sented what I had learned about 
DNA and provided a means for com- 
municating that knowledge to others. 

Today’s models of genetic struc- 
tures take a crucial step further. In a 
erowing number of laboratories 
worldwide, researchers are combin- 
ing traditional and novel data-acqui- 
sition methods with high-powered 
computing and graphics capabilities 
to generate molecular simulations 
that not only validate and communi- 
cate complex theories and concepts, 
but also serve as vehicles for discov- 
ery, giving scientists access to un- 
known molecular worlds. 

Recent computer graphics-aided 
revelations have provided clues to 
such biological mysteries as how an 
individual cell becomes, say, a liver 
cell rather than a brain cell or a nerve 
cell, and the complicated folding 
process that enables proteins to inter- 
act with other molecules. Insight into 
these and other fundamental ques- 
tions is crucial not only to attaining a 
global understanding of the genetic 
basis of life, but also to identifying 
aberrant molecular behavior and 
working to prevent or reverse its po- 
tential consequences, including many 
human diseases. 

For researchers attempting to piece 
together genetic puzzles, computer 
visualization “has become absolutely 
imperative,” according to molecular 
biologist Valerie Daggett of the Uni- 
versity of Washington in Seattle. 
“You could easily be led astray if you 
can’t really look at these structures. 
And it’s critical for analysis, figuring 
out what’s going on biochemically.” 

Arthur Olson, director of the Mole- 
cular Graphics Laboratory at the 
Scripps Research Institute in La Jolla, 
California, agrees. “Because biologi- 


Diana Phillips Mahoney is associate editor of 
Computer Graphics World. 
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Computer simulations 
of genetic structures 
help researchers 
open long-locked 
doors into the 
molecular basis of life 


A volume rendering depicts two DNA nucleotides (green) 
forming one step in a DNA staircase. Different intensities of col- 
or represent varying levels of electron density. Other nucleotide 
pairs along the staircase are represented in paler color in the 
background. At right, a drug binding to DNA appears as a region 
of high electron density (green and yellow) filling the narrow 
groove of the DNA (dark spheres). The X-ray crystallographic 
data for this structure was collected by R.E. Dickerson of UCLA. 


BY DIANA PHILLIPS MAHONEY 


COMPUTER GRAPHICS WORLD 


JUNE 1993 


cal molecules are so complex, we 
need to be able to visualize their prop- 
erties in order to have any idea how 
they work. If you have a structure like 
a molecule with thousands or tens of 
thousands of atoms in it, you want to 
understand it at the level of the 3D 
structure and its chemistry. There’s 
really no way that you can keep such 
a thing in your head without having 
a picture of what it looks like.” 

DNA, for example, the genetic ma- 
terial regulating the replication capa- 
bilities of every human cell, repre- 
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sents a prime candidate for computer 
visualization. For instance, we know 
(thanks to Watson and Crick) that un- 
der normal circumstances the rungs 
of DNA’s double-helical “ladder” 
comprise complementary pairs of 
nucleotide bases. But suppose the 
hybridization process goes awry and 
two not-quite-complementary strands 
join together? Not only is it important 
for scientists to understand that such 
a scenario can occur, says Olson, “It’s 
important that they understand how 
the [|non-complementary] strands fit 


together and what the consequence 
of such a mismatch might be.” An X- 
ray crystal structure and computer 
visualization can provide a structural 
understanding of an abnormal base 
pair, and from that, says Olson, “One 
could calculate any relative energetic 
penalty, or [genetic] weakening.” 

To provide “interpretable, intelligi- 
ble” images of such structures, Ol- 
son’s group has explored the use of 
volume rendering. One series of im- 
ages, created with custom software 
called RMS Volume on a Unix plat- 
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Computer graphics by D.S. Goodsell and A.J. Olson, The Scripps Research Institute 


form, depicts the electron 
density of a DNA molecule 
with a mismatched base 
pair. “The images show a 
computed electron density 
from an X-ray diffraction 
experiment done in Rich- 
ard Dickerson’s laboratory 
at UCLA. It’s high-resolu- 
tion data, so you can even 
see the rings of the mole- 
cule of the bases.” Olson 
notes that, in a sense, vol- 
ume rendering is the most 
natural way of depicting 
this kind of information, 
“because the data itself is 
not interpreted as a geometric mod- 
el. It’s a volumetric quantity—the di- 
rect volumetric image of the electron 
density.” 

According to Olson, “Scientists 
could look at a map like this and be 
able to say, ‘Oh, this is the way these 
two bases interact with each other,’ 
and from that visual information, 
they could begin to hypothesize what 
a base mismatch in DNA would 
mean.” Such a capability, with re- 
spect to abnormal base pairing, has a 
broad range of applications, among 
them the use of DNA matching in 
forensic science. “If a piece of hair is 
found at the scene of a crime and sci- 
entists do these hybridization experi- 
ments to ascertain an individual’s 
DNA, determining how much toler- 
ance there is for mismatched bases is 
crucial. Obviously, it could be very 
important for the individual being 
accused that these tests be done 
properly,” says Olson. 

Volume rendering, in conjunction 
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with high-end microscopy and image 
processing, has also proved to be a 
significant tool in scientists’ quest to 
pinpoint the mechanisms of gene ex- 
pression. In fact, the combination of 
these sophisticated technologies re- 
cently provided researchers at the 
University of Massachusetts Medical 
Center in Worcester with important 
information about the distribution of 
RNA processing centers in the nuclei 
of cells. Whereas it was previously 
believed that these key structures oc- 
cur randomly throughout the nucle- 
us, the new 3D images revealed that 
well-ordered domains are actually lo- 
cated at specific sites. The discov- 
ery—the result of a collaboration be- 
tween UMass research groups headed 
by Jeanne Lawrence and Fred Fay— 
may lead to a better understanding of 
RNA’s role in the generation of dis- 
tinct cell types, as well as identifying 
differences among normal and abnor- 
mal cells. (For example, it has been 
found that the structural framework 


A model of RNA metabolism in 
the nucleus, this composite 
image depicts general 
messenger RNA molecules 
(red), RNA processing enzyme 
SC-35 (yellow), gene-encoding 
fibronectin protein (lavender), 
fibronectin RNA (white and 
green), and the nucleolus 
(blue). Below, a small area of 
the image has been magnified 
to show the model’s level of 
detail. 


UMass Medical Ctr. 


Data courtesy of Xing et al., 


of the nuclei in cancer cells 
differs from that of normal 
cells. Insight into the phe- 
nomena underlying this 
may lead to new methods 
for diagnosing and treating 
certain types of cancer.) 
Critical to the UMass 
work has been the re- 
searchers’ use of in situ hy- 
bridization, in which fluo- 
rescent tags are applied to 
specific molecules to illu- 
minate them, and digital 
imaging microscopy, an 
optical- sectioning tech- 
nique for acquiring 3D dig- 
ital Adiabene of the labeled structures. 
Digital imaging microscopy involves 
taking a series of pictures through 
several different focal planes of a 
structure and recording the data digi- 
tally with a CCD camera. With a dy- 
namic range on the order of 16,000 
information bits, the Photometrics 
(Tuscon, AZ) CCD camera used by 
the UMass researchers allows the ac- 
curate recording of both dim and 
bright objects within the same photo. 
Collectively, the stack of planar 
images contains the digital informa- 
tion for the entire structure. “This al- 
lows you not only to make quantita- 
tive judgments about how much of 
this molecule or that molecule you 
have in a given plane, but it also al- 
lows you to take the dataset as a 
whole and visualize it as a 3D ob- 
ject,” says UMass cell biologist Ken- 
neth Carter. Unfortunately, each slice 
of the stack contains not only the in- 
focus visual information from that fo- 
cal plane, but also some out-of-focus 


UMass Medical Ctr. 


Data courtesy of Carter et 
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information from above it 
and below it, obscuring the 
3D view. To remedy this, 
the researchers apply a cus- 
tom image-processing algo- 
rithm — developed by Wal- 
ter Carrington and _ the 
UMass Biomedical Imaging 
Group — to the data to re- 
move the out-of-focus light. 
Once stacked and pro- 
cessed, the digital “picture” 
is complete. “But of course, 
now the problem is that it’s 
a 3D collection of numbers 
and you have to determine 
the best way to visualize 
that,” says UMass comput- 
er scientist Kevin Fogarty. 
To this end, Fogarty has de- 
veloped volume-rendering 
software based on a map- 
ping of density to intensity, 
which was used in the 
RNA study. 
Volume-rendered molec- 
ular models are useful for 
both non-quantitative and 
quantitative analyses, ac- 
cording to Fogarty. The for- 
mer, he says, are sought 
during the initial investiga- 
tive phase when data is acquired, 
reviewed, processed to remove out- 
of-focus light, reviewed again, and so 
on. “It’s an iterative process that con- 
tinues until certain things jump out at 
you and you start to form your hy- 
potheses.” It was during this early 
stage that the UMass researchers no- 
ticed characteristic clusters of RNA 
structures and proteins in the nuclei. 
In fact, says Fogarty, “It became appar- 
ent from early on that the individual 
tagged molecules appeared to be in 
discreet bunches. They weren’t uni- 
formly distributed, or even continu- 
ously distributed necessarily. They 
had specific sites where they ap- 
peared.” Based on this information, 
scientists were able to refine their 
analyses to better focus their efforts. 
Referring to the quantitative appli- 
cations of the technology, Fogarty 
notes, “At some point, you’d like to 
make the transition from simply 
looking at the volume images to mak- 
ing some kind of measurements from 
them. You’d like to know, say, the 
distance between various characteris- 
tic structures and the relationship 
among differing structures. That’s 
kind of the ‘end game.’ ” 
An example of this, he suggests, 
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A one-micron slice through a cell’s nucleus is shown here 
following image restoration via a custom algorithm. The cell's 
DNA is shown in blue, messenger RNA in red. The graph shows 
that the digital imaging process allows for quantification 
throughout a wide range of values, in this case along the white 
line in the picture. Restored image pixels contain quantitative 
information in the range of 20,000 gray levels per picture. 


was the researchers’ investigation of 
the co-distribution of two structures 
within the nucleus by studying two 
3D datasets acquired sequentially (the 
cell was fixed, so it wasn’t changing 
over time). “We had these two 3D vol- 
umes that had to be compared again 
in three dimensions, so we developed 
software that would give an under- 
standable display of that relationship 
independently of how you might vary 
the viewing conditions or volume- 
rendering parameters. 

“If you were simply to volume ren- 
der the two datasets independently, 
you could reduce each volume to a 
2D projection and overlay the projec- 
tions. Then you could put one in red 
and one in green, and presumably, 
where they were of roughly equal in- 
tensity there would be a yellowish 
color,” says Fogarty. But, he adds, 
just because two things line up in 
your images doesn’t mean they oc- 
curred in the same place and depth. 
“So what we did was use a projection 
technique that converts intensity into 
transparency or opacity at every 3D 
position in the cell—like a ray-trac- 
ing through the joint distribution of 
these two objects.” 

The software allows two datasets to 


be mixed as a 3D distribu- 
tion but weighted individu- 
ally, so the user can control 
the transparency of each. 
“As you compute the vol- 
ume rendering, you’re com- 
puting, for every point, a 
transparency based on the 
mix of the two datasets,” says 
Fogarty. “Then you can play 
around with how the picture 
looks: You can rotate it 
around or you can make the 
images very transparent or 
very hard, or drop one im- 
age out of the dataset by 
making it totally transparent. 
You see different parts of the 
spatial distribution.” He 
notes that color is deter- 
mined independently, based 
on the percentage of “stuff” 
in each dataset. “If the two 
amounts are roughly equal 
at a certain position, inde- 
pendent of how they’re 
weighted for transparency, 
you'll get one color. If set A 
has a greater proportion, 
you get a color unique to 
set A, and so forth.” 

While the data-acquisi- 
tion methods driving the UMass vi- 
sualizations enable the creation of 
very chemically specific volume im- 
ages, the technology does present ob- 
stacles. “In exchange for all the ad- 
vantages of being able to use specific 
fluorescent techniques, we’re push- 
ing the limit of what can be done res- 
olution-wise with the light micro- 
scope,” says Fogarty. (He notes that 
although other data-acquisition 
methods are useful for looking at the 
structure of a specific molecule or 
macromolecule, they are not appro- 
priate for studying how that structure 
fits into the larger overall system of 
an organelle or the whole cell. 
“That’s a scale that is just too large for 
most of the X-ray or electron micro- 
scope techniques. ”) 

Additionally, according to Carter, 
because each fluorescent probe emits 
light at a different wavelength, and 
the microscopes they use generally 
collect only two wavelengths simulta- 
neously, “We’re usually limited to vi- 
sualizing two fluorescent labels at the 
same time in one cell. So if we want 
to look at three or more probes, we 
usually do two studies and integrate 
the information of how the different 
structures are related.” Such integra- 


Data courtesy of Carter et al., UMass Medical C 
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tion is facilitated by composite mod- 
els of all of the individual data. For 
example, to illustrate the RNA dis- 
covery, a recent Science magazine 
cover featured a composite model 
(rendered on a Silicon Graphics 
workstation using the company’s 
Showcase drawing package) of four 
structures that had been identified 
separately. “To someone who’s look- 
ing at the data for the first time, a com- 
posite model is more visu- 
ally informative than the 
original data,” says Carter. 
“Tt would have been really 
nice to create that picture 
from a real dataset, but 
that’s just not feasible yet.” 

Some technical chal- 
lenges are ubiquitous to all 
high-end molecular model- 
ing studies. For example, 
says University of Wash- 
ington’s Valerie Daggett, 
who, with Michael Levitt 
at Stanford, performed the 
first molecular dynamics 
simulations of protein un- 
folding in solution, “You 
end up generating huge da- 
ta files, and you quickly fill 
up available disk space. A 
basic challenge is to com- 
press the files so that you not only 
can use them later, but also can access 
and view them easily at any time.” 

Speed is another obstacle. “It’s a 
little tricky with the programs that 
are used to visualize [molecular] dy- 
namics to get things to be fast enough 
to where you don’t have a lag time 
between putting up the different im- 
ages. And then if you want to manip- 
ulate them and rotate them, that can 
be a problem,” notes Daggett. In fact, 
she says, this is an area that could 
use more attention from program de- 
velopers. “There’s been a lot of work 
done on [visualizing] static models. 
You can make all kinds of beautiful 
images and manipulate the models as 
much as you could ever want to. But 
that has not quite followed for dy- 
namics yet. Often, after displaying the 
images, youre stuck saying, ‘I wish I 
could do this or that.’ There aren’t 
many options.” 

Within these constraints, however, 
Daggett, previously as a post-doctoral 
fellow in Levitt’s laboratory at Stan- 
ford and currently at the University of 
Washington, has been able to simu- 
late the protein-unfolding process. 
(Unfolding, rather than folding, is sim- 
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ulated because the starting point for 
the former is a well-defined struc- 
ture—a fully folded protein—deter- 
mined using X-ray crystallography.) 
After applying energy-simulating 
calculations to the static structure, 
explains Daggett, “We just watch 
how the protein and solvent move.” 
The analysis involves tracking (com- 
putationally) the position of each 
atom over time to determine the co- 


Data courtesy of V. Daggett, Univ. of Washington, and M. Levitt, Stanford 


Structures from a high-temperature molecular dynamics 
simulation of a BPTI protein in solution help researchers 
understand the complex protein-unfolding process. The cyan 
and magenta structures depict the aromatic residues in the 
protein; red represents the experimentally derived crystal 
Structure; blue depicts a transient unfolding intermediate that 
has all the properties of the molten globule state; and the green 
Structures show more fully unfolded conformations. The figures 
were generated using MidasPlus, developed in Robert Lang- 
ridge’s laboratory at the University of California in San Francisco. 


ordinates of its trajectory. “You use a 
lot of basic physics to do this, but 
you have thousands of atoms, which 
is why it’s so important to be able to 
look at the results,” she says. 

To perform their dynamic simula- 
tions, Daggett’s group relies on cus- 
tom software called Encad, developed 
by Levitt, running on their SGI work- 
stations. Additionally, they run Mol- 
Man, also developed by Levitt, which 
facilitates interactive replays of the 
atomic trajectories. MolMan com- 
bines surface shading, noise reduc- 
tion, and full-screen video capabili- 
ties to help depict molecular motion. 

Particularly in applications such 
as molecular dynamics, computer 
graphics assumes yet another role: 
data verifier. “Because the intensity 
of the calculations can saturate any 
machine and because the physics is 
very complicated, to get the compu- 
tation done in a manageable amount 
of time you have to make approxima- 
tions, sometimes fairly radical, of the 
physical reality,” comments John 
Rosenberg, a biologist at the Univer- 
sity of Pittsburgh. “You have to make 
some degree of compromise, because 
it’s a question of are you going to get 


some kind of answer or not?” Look- 
ing at the structures while they’re be- 
ing worked out, he says, “helps you 
to realize whether what the computer 
is doing is reasonable or not.” To this 
end, says Rosenberg, “We have peo- 
ple who spend the better part of their 
days at the graphics stations.” 

Of course, according to Rosenberg, 
the role of computer graphics as com- 
municator can’t be overstated. “In 
addition to working out 
these very complex struc- 
tures, you have to commu- 
nicate them to the scientif- 
ic world. Since essentially 
you're describing a 3D ob- 
ject, pictures become very 
important, and _ stylized 
pictures of one sort or an- 
other become even more 
important.” 

For instance, to provide 
visual information on the 
structure of Eco RI, an 
important DNA restriction 
enzyme, Rosenberg relied 
on both ribbon and volume 
representations. The ribbon 
imagery, created with a 
program called Ribbons by 
Michael Carson of the Uni- 
versity of Alabama at Birm- 
ingham, shows the overall course of 
the enzyme’s winding. This type of 
picture “tells people who work with 
these things a lot about how the mol- 
ecule is organized; it becomes the 
framework on which everything else 
is sort of hung.” In contrast, the vol- 
ume images, generated with Midas by 
Bob Langridge at the University of 
California at San Francisco, “provide 
a sense of the overall size and shape of 
the structure.” 

To simulate the enzyme, Rosen- 
berg and his colleagues computed its 
structure (based on X-ray diffraction 
data) using the resources of the Pitts- 
burgh Supercomputing Center as 
well as the university’s own IBM 
RISC 6000 machine, and visualized 
the results on SGI workstations. 

Ultimately, whether research scien- 
tists rely on computer graphics as a 
medium for communication, data 
verification, discovery, or a combina- 
tion of the three, the technology’s role 
in genetics research is clearly broad- 
ening, with the graphics workstation 
becoming, according to Rosenberg, 
“one of our most essential tools.” In 
fact, he says, “We’d be absolutely 
dead in the water without it.” CGW 
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This image represents one of 
the more creative assignments 
that Richard Cordero gets to 
tackle as part of his co- 
ownership (with his wife Beth) 
of B. Graphic!, a graphic design 
firm in Orange, California. 
Produced as a cover for Dive 
Boat Calendar & Travel Guide 
magazine, the image relies on 
the modeling and rendering 
tools within Alias Sketch 
software, which Cordera 
operates on a Mac lifx. “The 
only thing [stipulation from the 
magazine] was that it would be 
related to the ocean and to 
diving,’ he states. 
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A. "Fantasy art is my forte,” says 
Eric Shawn, who imagines that 
his creation “Outpost” could be 
used in a science fiction book to 
“depict a civilization built on top 
of an exhaling alien that sleeps 
for 10 centuries in hibernation, 
and whose single exhale lasts 
for more than 100 years. The 
exhale nurtures the atmosphere 
within the transparent dome 
constructed atop the being by 
smaller denizens.” The artist 
from Simi Valley, California, 
“stretched” the capabilities of 
Fractal Design Painter 1.0 
(running on a Macintosh Ilci) to 
achieve the foggy, gaseous 
quality within the dome and the 
marbling of the alien’s body. 
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Those fascinated by the 
computer's ability to create new 
worlds are probably familiar 
with Karl Sims’ 1990 animation 
“Panspermia,’ which used 
simulation techniques and a 
process of “artificial evolution” 
to generate fantastic plant life. 
More recently, in the animation 
“Liquid Selves” (represented 
here), Sims (a consultant with 
Thinking Machines Corp. in 
Cambridge, Massachusetts) has 
chosen to depict a future virtual 
world in which our physical 
identities have become less 
distinct and our faces have 
turned to masks. “The ability to 
drink from and contribute to the 
global information pool is 
enhanced,” explains Sims, “but 
the effective destruction of our 
bodies is a possible 
consequence.” 


John Goodman of Goodman 
Graphics, a Chicago-based 
graphic design firm, spends his 
spare time modeling animals, 
and his “Chameleon” image 
certainly kept him busy— 
occupying him for a month off 
and on. He found VIDI's 
Presenter Professional 3D 
spline-based modeling and 
rendering package to be equal to 
the task of realistically modeling 
a chameleon—from the flaring 
of its head to the spiraling of its 
tail—but admits that in order to 
pull it all off, “I had to go 
through every single tool in the 
[modeling] program.” As if that 
weren't enough, he worked 
diligently with Pixar’s 
RenderMan software and 
Dragon Hide and Suede Hide 
shaders from The Valis Group to 
get the rendering just right. 


1992 Goodman Graphics 


© 


kh 
Ewis Gorgon,’ a modern adaptation of Italian painter 
Michelangelo Caravaggio’s 1596 work “Medusa,” combines 
the decapitated head of the frightful mythical creature with the 
face of Elvis Presley, modified and colorized in a most 
ghoulish manner thanks to Adobe Photoshop running ona 
Macintosh Ilfx. According to the Greek myth, as punishment, 
the once beautiful Medusa had her hair turned to hideous 
serpents, and anyone who dared to look at her would turn to 
stone. “Elvis Gorgon” attempts to capture the terror inherent in 
this myth but also to play on an underlying element of vanity, 
according to creator Scott Becker, an artist from Chicago's 

- Wicker Park art enclave. “Elvis is the ultimate [modern] image 
of vanity,” he adds. 


© 1992 Scott Becker 


Ciris Evans, an illustrator with 
Visual Design Group, a service 
bureau in Norwalk, Connecticut, 
must be happy about his 
performance in the 1993 
Wasatch Computer Technology 
Slide Competition, in which he 
placed in all four image 
categories. This image— 
inspired, as Evans says, from 
“watching Siar Trek too many 
times’ —earned the artist a 
second-place award in the 
illustration category. He used 
Wasatch Portfolio software 
running on a 386-based 
Compaq machine. 
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“No be Home” 


PORTFOLIO 


‘Serious About 
Her Art 


hile Corinne Whitaker is loathto _ 
analyze her own work minutely, the 


intensity of her pieces is hard to deny. The | C 


artist from Pasadena, California, tends to 
create whole series of images, which have 
dealt with such profound subjects as “the 
body that turns against itself, as in the case — 


of Alzheimer’s Disease, cancer,or AIDS’ or _—sCT 


“the recollections of a dysfunctional _ 
individual.” The selections represented 
here, from one of Whitaker’s most recent 
series, “The Death of the Brothers Grimm,” 
seem to speak most strongly to the realities 
of womanhood and the birth process. 

Despite the sense of mystery in these 
images, Whitaker offers some illuminating 
comments. “The computer is generally _ 
associated with power, technology, and the 
ultrasophisticated development of large 
machines. What I have tried to do is to use 
the computer the other way: toward the 
most personal and intimate of subjects.” 

In explaining her choice of the “Brothers 
Grimm” title for the series, she adds, “In _ 
the vernacular, it means fairy tale. It’s an 
ongoing inquiry into the individual’s human 
consciousness. One of the things that’s. 
entered my mind a lot lately is what I call 

‘toxic silence.’ This is what we allow to 


happen to ourselves by quiet acquiescence, __ /  . 


because we don’t protest, because we don’ t 
say anything about it.” 
Whitaker uses an array of tools to 


combine photographic, drawn, and painted _ 


elements. Although she speaks 
enthusiastically about what her Macintosh 
Quadra 950 has allowed her to do, she 
refuses to delineate her specific software 
packages. “It doesn’t really matter,” she 
states. “Give me color, give me line, the 
capacity to express things that are oy 


_ felt: thats what counts. —GP 
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Our PC/AT boards provide programmable 
display resolutions up to 1600 x 1280, and 
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Software drivers are provided for TIGA, MS- 
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Window System for Interactive and SCO 
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6 MByte VRAM + 1 MByte DRAM 


256 Colors at 1600 x 1280, 60 Hz 
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Optional JPEG Compression 
& VGA to TV Output 
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24-bit TRUE-COLOR NTSC/PAL/ 
SECAM video window frame _ grabber. 
Optional 12-bit per channel digital stereo 
audio, hardware JPEG compression, on- 
board 1024 x 768 SVGA, composite and 
S-Video NTSC/PAL output with flicker filters. 


(composite video) 
(composite & S-Video) 
NTSC/PAL frame grabber displays live video 
window on VGA screen. 


(NTSC or PAL) s 
HI-COLOR ET4000 VGA with composite and 
S-Video output with flicker filters. Configur- 
able for multi-channel display. 


(NTSC) 
(PAL) 
Video, VGA and Audio mixer outputs VGA 
to video as an overlay on an input video 
signal. 


(NTSC or PAL) 
Internal or External VGA to Video converter 
outputs VGA to composite and S-Video with 
flicker filters. No TSR required for 640 x 480 
modes. 


Omnicomp has been providing graphics hardware solutions for Systems Integrators, OEMs, 
and Resellers in domestic and international markets for over 10 years. 


Our products cover a wide range of popular computer platforms and operating systems including PC/AT, 
VME, Micro Channel® DOS, Windows, UNIX and others. 


Omnicomp, THE TEXAN, THE ALAMO, M&M PRO, M&M Basic, ViVA, ViVA Basic and ViVA HC are trademarks of 
Omnicomp Graphics Corporation. All other trademarks or registered trademarks are property of their respective owners. 
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Windows drivers provide 1600 x 
1200, 24-bit TRUE COLOR on the 
ALAMO, 1600 x 1280, 256 color 
on THE TEXAN, and HI-COLOR 
on the ViVA HC. 


Video for Windows compatible 
MCI/AVI Multimedia Windows 


MICROSOFT drivers for the M&M PRO and 
WINDOWS 


M&M Basic. 


DL-Xpress (included) and Soft 
Engine (optional) from Vibrant 


Graphics allow 24-bit TRUE- 

COLOR display on THE 
YN « ALAMO and 256 color display on 
THE TEXAN for AutoCAD®, 3D 
Studio™, etc. 


AUTODESK 


.. . IDEK 21” flat screen multiscan 
monitors 30-80 KHz... others available. 
MF 5421A 1600 x 1280, .26 Dot Pitch 


MF 5321A 1280 x 1024, .31 Dot Pitch 


For more information, call or fax our Systems 


Engineering Department, M-F, 8:30-5:30 CST. 


We accept VISA, MASTERCARD 


and AMERICAN EXPRESS 
Direct from 


Manufacturer 
12-Month 


Warranty 


GraphicsCorporation 


... The Texas Graphics Company 
1734 W. Sam Houston Pkwy, N. 
Houston, Texas 77043 


Trapping on the Desktop 


Vendors strive to build a better trap 
with an array of software solutions 


Pagemaker page-layout pro- 
gram, desktop publishing soft- 
ware vendors have competed fiercely 
to deliver the latest and greatest new 
features. Now, with many design and 
prepress processes already automat- 
ed, these vendors are beginning to 
support highly specialized, even eso- 
teric, functions. One of these, “trap- 
ping,” has become the newest desk- 
top publishing hot button. 
Trapping is a technique that solves 
a problem occurring in color printing. 
When two or more 
colors of ink must be po- 
sitioned on a printed 
sheet, the ink layers 
must line up on the press 
plates with 100 percent 
accuracy. When this 
happens, the printed col- 
ors are “in register.” If 
the colors are not perfect- 
ly aligned, a thin line of 
unprinted paper may 
show up between the 
colors on the final print- 
ed piece. When this oc- 
curs, the colors are said 
to be “misregistered.” 
Prepress professionals 
know that misregistra- 
tion on the printing press 
is inevitable—its causes 
range from paper stretch 
to human error during 
film assembly, plate-making, or press 
operation to inadequately maintained 
presses. Nevertheless, when misregis- 
tration occurs, even the most spectacu- 


a since Aldus introduced its 


Rita Shoor is a freelance writer based in Blythe- 
wood, South Carolina. 
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lar design can be ruined. 

Trapping hides the effect of misreg- 
istration by adjusting areas of abut- 
ting color on film to create a tiny 
overlap. That area of overlap, or trap, 
is created by slightly enlarging a fore- 
ground object (a process called 
“spread’’) or slightly shrinking a 
lighter background underneath (a 
process called “choke’’). 

Although trapping may seem sim- 


Automated trapping: IslandTrapper determines color relationships in 
EPS files by identifying all intersecting colors, then automatically 
generates entries in the Global Trap Editor representing each color 
relationship and the direction in which to trap. The program then 
determines a trap color and applies a default trap amount to each entry. 


ple in concept, the technique is high- 
ly technical, especially when you 
consider the diversity of color and 
object utilization that go into a com- 
plex design, to say nothing of aes- 
thetic considerations. Add to this 
the fact that spreading and 


choking include a variety of highly 
specific trapping approaches, and it’s 
easy to understand why desktop pub- 
lishers today welcome trapping soft- 
ware solutions. 

Several software products are 
available to average Mac and PC 
users who wish to trap color files on 
the desktop. These products fall into 
two broad categories. In the first 
eroup are products targeted at a 
particular desktop publishing func- 
tion—such as illustration, image edit- 
ing, or page layout—but that also of- 
fer some trapping capa- 
bility. Aldus (Seattle), 
Adobe Systems (Moun- 
tain View, CA), Quark 
(Denver), and Corel 
Corp. (Ottawa, Ontario) 
are some companies that 
provide some trapping 
functionality in their 
drawing, image-editing, 
and page-layout pack- 
ages. 

The second group con- 
sists of programs devoted 
exclusively to automated 
trapping. These include 
TrapWise from Aldus, Is- 
landTrapper from Island 
Graphics (San Rafael, 
CA), and MouseTrap 
from The Utility Compa- 
ny (Costa Mesa, CA). (A 
third group of products 
also exists which consists of trapping 
modules that can be applied to data 
rasterized by a particular raster image 
processor, or RIP. But because most of 
these products can cost $10,000 or 
more and work only with a specific 
manufacturer’s RIP, their use is limit- 
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ed to service bureaus and trade shops 
and won’t be covered in this article.) 

Of those products offering some 
trapping capability, Adobe Illustrator 
and Aldus Freehand are probably the 
most similar in terms of sophistica- 
tion. Targeted at illustrators and 
available for the Mac and PC, the 
vector-based drawing programs 
($595 each) offer in addition to a 
bevy of illustration functions the 
ability to trap vector objects, includ- 
ing type. (They can also be used to 
trap bit-mapped raster images, but 
only if the image is imported as an 
editable Encapsulated Postscript 
[EPS] file.) To trap vector objects in 
these programs, the user adds an 
overprint stroke to abutting objects. 
To do this, the user sets the line 
thickness of the stroke and applies it 
to the edge of the ob- 
ject in the same color 
as the object, an entire- 
ly manual process that 
can be difficult for 
users who are not con- 
summate technical pro- 
fessionals. 


can manually create trap by adding an 
outline to the object and having the 
outline overprint the underlying ob- 
ject, or by creating two similar ob- 
jects so they overlap slightly, then 
designating the object on the top to 
overprint and the object on the bot- 
tom to knock out. Or they can com- 
mand the system to automatically 
create trap by utilizing the system’s 
autotrapping feature, which creates 
trap by assigning to the object an 
outline that is the same color as the 
object’s fill color. Autotrapping in 
CorelDraw assigns only spreads, not 
chokes. Therefore, the company 
suggests that users who are experi- 


Trap Wise CADNCSPTLEPS 


oe Heeedactasr braccperee 


In addition to this 
manual trapping tech- 
nique, Aldus also offers 
in Freehand a specific 
trapping tool called Au- 
tospread, which auto- 
matically spreads the 
color of one object over 
an adjoining object, 
with the size of the 
spread based on num- 
bers keyed in by the op- 
erator. While the type of 
trapping problem Au- 
tospread can address is 
quite limited (David 
Joslin, supervisor of the 
Freehand technical sup- 
port team, maintains, 
“We don’t even try to 
sell [Freehand] as being 
a solution for trapping”), 
it can be used to do ba- 
sic trapping on simple 
illustrations that don’t 
require chokes. 

Offering increased 
trapping sophistication 
is the latest release of 
Corel Corp.’s CorelDraw. 
Scheduled to begin ship- 
ping in June, CorelDraw 
version 4.0 ($595) offers 
both manual and auto- 
matic trapping. Users 
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Trapping on demand: TrapWise users can create trap zones to set 
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enced with trapping may want to 
manually create overprint outlines 
rather than use the autotrapping fea- 
ture in order to create trap with 
more accurate results. 

Another product not designed ex- 
pressly for trapping but that does of- 
fer some trapping capability is Photo- 
shop, Adobe’s much-heralded image- 
editing program. Priced at $895 and 
available in Mac and Windows PC 
versions, Photoshop supports raster 
image trapping but offers no solu- 
tions for trapping vector objects. Au- 
tomated trapping in Photoshop is 
based on the anti-aliasing technique 
and is performed according to what 
senior product marketing manager 
Steve Guttman calls “normal trap- 
ping rules for colors: Black traps 
over everything ... magenta and cyan 
trap over each other ... 
everything traps over 
yellow.” But while the 
trap is built automati- 
cally, the operator still 
must set the amount of 
the trap. Also, Guttman 
adds that Photoshop 
does not allow for 
chokes. Thus it is only 
possible to trap by 
spreading the color of 
the foreground images, 
a limitation with certain 
color combinations. 

When it comes to 
trapping within a page- 
layout as opposed to an 
illustration package, 
users can turn to Quark- 
XPress, which is avail- 
able in Mac and Win- 
dows PC versions. Ver- 
sions 3.0 and up of 
QuarkXPress automati- 
cally trap vector objects, 
including type, based on 
a trapping table that in- 
cludes the CMYK (cyan, 
magenta, yellow, and 


colors as well as a de- 
Mev fault trap setting. So- 
phisticated trapping al- 
gorithms can automati- 
cally spread, choke, or 
overprint objects; the 
product also supplies a 
manual override so 
users can perform their 
own trapping. 
“QuarkXPress is an 
absolutely flawless trap- 
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per of those objects created within the 
program itself,’ notes Brian Lawler, a 
San Luis Obispo, California-based 
eraphic arts consultant and author of 
Complete Guide to Trapping, pub- 
lished by The Color Resource (San 
Francisco). However, due to limita- 
tions in Postscript, QuarkXPress cur- 
rently cannot trap imported EPS files. 
Given the increasing complexity of 
many documents that include ele- 
ments created in multiple software 
products, this limitation cannot be ig- 
nored. 

While each of these programs— 
Freehand, Illustrator, CorelDraw, 
Photoshop, and QuarkXPress—sup- 
ports trapping to varying degrees, 
vendors are beginning to introduce 
programs devoted exclusively to the 
technique in an effort to provide a 
more complete solution to the chal- 
lenges trapping presents. 

At the high end of this spectrum 
in terms of both price and trapping 
functionality are TrapWise and 
IslandTrapper. Both are targeted at 
EPS service bureaus, color houses, 
and printers and offer the sophisti- 
cated features needed in high- 
volume prepress environments. 

Priced at $2195, Island Graphics’ 
IslandTrapper converts imported 
color EPS files into a proprietary for- 
mat, then determines the best trap- 
ping technique for each object, cal- 
culates the trap amount, and creates 
the vector trapping lines that are, on 
output, converted to Postscript code. 
Along with this high level of au- 
tomation, IslandTrapper provides 
manual override capability on an ob- 
ject-by-object basis to ensure com- 
plete user control. 

The product operates based on ob- 
ject edge analysis. The need for a 
trap is determined by examining col- 
or intersections between objects 
within the converted file, with de- 
fault trap colors calculated by adding 
the maximum percentage of each col- 
or component contained in the inter- 
secting colors. Support is provided 
for standard trapping approaches 
such as chokes, spreads, and over- 
printing as well as more esoteric 
techniques such as tint trapping for 
subtle color gradations. 

IslandTrapper supports image and 
object trapping in the sense that im- 
ages can be trapped to objects, ac- 
cording to strategic marketing man- 
ager Bob Malecki. Image-to-image 
trapping is not supported, although 
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Malecki contends that “unless you 
have very disparate colors—a blue 
sky image against a bright yellow 
image background—there is really 
no requirement for image-to-image 
trapping.”’ 

Running on the Macintosh, Is- 
landTrapper delivers the speed 
needed in most prepress operations. 
Trapping can be done in about 10 
percent of the time required for man- 
ual trapping, Malecki claims. As of 
press time, IslandTrapper was to be- 
gin shipping in the second quarter of 
this year. 

Offering comparable functionali- 
ty, automation, and manual overrid- 


ing capability to IsLandTrapper is 
Aldus’ TrapWise. However, Trap- 
Wise is significantly different than 
IslandTrapper in several ways. In 
contrast to IslandTrapper’s vector- 
based trapping approach, TrapWise 
uses raster image processor software 
to convert EPS files into a propri- 
etary bit-mapped graphics format. 
Also, color edge analysis is raster- 
based, with trapping based on the 
percentages of component inks of 
the colors involved. Edge examina- 
tion at this pixel-by-pixel level 
makes it possible for TrapWise to 
build traps for adjoining color 
blends, vignettes, and gradated 
fills—traps that cannot be created 
with a vector-based product. The 
raster-based technique also ensures 
that traps are generated only when 
needed—that is, when the ink com- 
ponents of adjacent colors don’t 
have enough common color to avoid 
misregistration errors. 

TrapWise program manager Eric 
Bean emphasizes that the bit-map 
conversion is performed for color 
analysis only. No changes are actually 
made to the original file; the traps are 
simply added to the EPS file. The pro- 
gram, which retails for $4995, is avail- 
able currently only for the PC. How- 


omplex computer-generated 
art and the need to cut 
prepress costs have increased 
interest in desktop trapping software. 


ever, a Macintosh version is expected 
later this year. 

Also on the market—and for only 
$149—is The Utility Company’s 
MouseTrap, a Mac-based program de- 
signed expressly to trap Pagemaker- 
generated EPS files. The product im- 
ports Pagemaker files and, via a series 
of pop-up windows and menus, en- 
ables users to select colors and trap 
amount. MouseTrap then builds the 
traps and creates a new EPS output 
file. While MouseTrap is considerably 
less expensive than TrapWise and Is- 
landTrapper, it is also much less so- 
phisticated and presents a major limi- 
tation in that it works only with Page- 
maker files. 

One reason desktop 
trapping software has be- 
come so successful is that 
traditional trapping meth- 
ods cannot always handle 
the complex artwork that 
can be generated by desk- 
top publishing products. 
“When people began us- 
ing desktop computers to 
create their artwork, they 
got functionality that pro- 
duces artwork that is 
sometimes impossible to manually 
trap in the darkroom,” says Hans 
Hartman, president of Pixel Ink, Con- 
sultants (San Francisco). For exam- 
ple, “People are using a lot of color 
blends nowadays, and it’s nearly im- 
possible to make good traps for that 
by conventional means. You need an 
electronic means of building traps 
now.” 

The need to cut prepress costs is 
another reason for interest in these 
products. Creating traps manually 
usually results in generating multi- 
ple iterations of film. That’s expen- 
sive and slow, says Hartman. An- 
other alternative is to perform trap- 
ping on ultra-high-end machines 
like the Dolev imagesetters from 
Scitex America Corp. But because 
these systems range from $100,000 
to $300,000, it can cost more than 
$200 per hour to cover the costs of 
trapping an EPS file; a desktop sys- 
tem, on the other hand, costs be- 
tween $30 and $40 per hour to run, 
says Aldus’ Bean. 

Since no one expects costs to de- 
crease or artwork to become less 
complex, it’s safe to assume that soft- 
ware vendors will continue to find a 
ready market for trapping software 
products. CGW 
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Full Steam Ahead 


Created in a flash, Peter Gabriel’s latest music video is packed 
with dazzling computer-generated special effects 


eter Gabriel’s latest MTV video hit, 
Steam, is sexual, intellectual, and 
metaphysical. Director Stephen 
Johnson, best known for creating and 
directing Gabriel’s Sledgehammer 
video, has developed a “visual shot- 
gun, a rocket sled to heaven and hell” 
packed with computer-graphics ef- 
fects, according to Colossal Pictures 
(San Francisco), who pro- 4 
duced the video in association | 
with London-based Real 
World Productions. “This 
video was definitely con- 
ceived with computer graph- 
ics in mind,” says Brad de- 
Graf, the computer animation 
director at Colossal. 

A large part of the video 
was created using deGraf’s 
own performance-animation 
software in combination with 
a motion-capture system de- 
veloped by Umberto Lazzari 
and Francesco Chiarini of Superfluo 
(Los Angeles). With this setup, the 
movements of live dancers are used 
to drive the computer animation. In 
one scene, in a computer-generated 
Eden complete with dancing vegeta- 
tion, the bodies of Gabriel and his fe- 
male companion are transformed into 
doll-like characters, with Gabriel’s 
head on one of the dolls and the 
woman’s on the other. These “dolls” 
are actually digitized models of hu- 
man bodies that are completely dri- 
ven by the actors’ motions. DeGraf ex- 
plains that the dancers wear retro-re- 
flective dots on their joints. Infrared 
light, emanating from four cameras, is 
reflected off the dots and tracked by a 


Laureen Belleville is a contributing editor to 
Computer Graphics World. 
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computer to produce the 3D coordi- 
nates of the joints over time. 

This system is used in another scene 
where fire and ice come together to 
make steam. In this case, two female 
dancers drive the fire (created with 


In a computer-generated “Eden”, Peter 
Gabriel and his female companion become 
doll-like characters. 


Is it real, or is it ... Cyberware? A Cyber- 
ware-digitized, fully animated version of 
Gabriel's head is practically indistinguish- 
able from reality. 


particle software) and Gabriel provides 
the motion for the ice. The video also 
features dancing Metaball blood (Meta- 
balls are a relatively new computer 
graphics primitive) and a Cyberware- 
digitized, fully animated version of 
Gabriel’s head that is practically indis- 
tinguishable from reality. 

Almost as impressive as the com- 
puter graphics in the video 
are the logistics behind its cre- 
ation. “It was kind of a live- 
action paradigm,” says de- 
Graf. In fact, the project began 
just one week after deGraf 
signed on with Colossal to 
start the company’s computer 
animation group. “Essentially, 
we didn’t have any computer 
animation capability here at 
that time. We basically ramped 
up the group to do the project 
in two days. We did every- 
thing in five weeks, which is a 
ridiculous amount of time to do what 
we did.” About one-quarter of the 
computer animation, including the 
fire and ice dancers, was co-produced 
by Homer & Associates (Los Angeles). 
The group hired a number of free- 
lancers, rented four Silicon Graphics 
workstations, and relied heavily on 
Softimage and Wavefront software. 

According to deGraf, Gabriel and 
the professional dancers adapted to 
the technology quickly: All the mo- 
tion capture was completed in two 
days. Many of Gabriel’s scenes were 
shot in front of a blue screen, which 
meant that he had to imagine situa- 
tions and respond to them in a field 
of blue. And the technology involved 
performed beautifully as well. “I was 
really amazed,” says deGraf. “Consid- 
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er that we started out with no crew 
and no equipment and that we had to 
deliver at 25 frames per second on 
PAL to London. And we only had the 
director for one day in the middle of 
the production. But it all went like 
clockwork.” Every shot has from six 
to 37 levels of layered imagery. 
Although he was pressed for time 
on this project, deGraf is pleased 
with the outcome. “One of the things 
that was so enjoyable about this 
project is that we asked, ‘What can 
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we do in one day,’ and we did it. 
Maybe we could have fiddled with 
something a little more, but [the 
difference] wouldn’t have been that 
noticeable.” 

To date, the motion-capture and 
performance-animation techniques 
have been used mostly to produce 
30-second commercials. Such work 


A Stitch in Time 


By Diana Phillips Mahoney 


oO many people, needlework is a 

relaxing hobby. To Kay Mont- 

clare of Milford, New Hamp- 
shire, it is the backbone of a thriving 
enterprise and an important cultural 
link to the past. The 72-year-old 
businesswoman re-creates, in mi- 
nute detail, the stitch patterns of an- 
tique samplers from European and 
Middle Eastern museums and art gal- 
leries and sells them to needlework 
enthusiasts worldwide. “I break the 
samplers down stitch by stitch and 
develop patterns and instructions so 
stitchers can reconstruct them,” she 
says. To facilitate her re-creations of 
16th-, 17th-, and 18th-century trea- 
sures, she relies heavily on computer 
graphics, specifically, Turbocad soft- 
ware from IMSI (San Rafael, CA) 
running on a 486 IBM-compatible 
computer with a math co-processor 
and 8mp of RAM. 

While the “authentic reproduc- 
tion” business is old hat to Mont- 
clare—from 1984 to 1988, she was 
under license to London’s Victoria 
Albert Museum to re-create patterns 
for six samplers in its collection—us- 
ing the computer as her medium is a 
whole new world. In fact, with the 
exception of the computers used by 
her former office staff, she had no ex- 
posure to the machines. It was not 
until after her retirement in 1988 that 
she even tried using one. “Actually, I 
had bought one for my grandson. 
Then when he moved away, | had it 
here in my office and just started fid- 
dling with it,” she says. “The first 
thing I got was PFS Publisher or one 
of those simple programs and it was 
just a matter of sitting down and 


Diana Phillips Mahoney is associate editor of 
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playing with it to get used to it.” Not 
long after, when she realized she’d 
had it with retirement, Montclare 
decided to resurrect her business, 
“using the computer as my pen and 
ink.” (Previously, she relied on a 
full-time graphic artist to draw her 
patterns.) 


A reproduction-in-progress represents 
the fruits of Kay Montclare’s labors to 
re-create, using CAD, the complex 
Stitching patterns of antique samplers. 


Although she had no formal CAD 
training, Montclare knew which capa- 
bilities she needed in a software pro- 
gram and experimented until she 
found a package that suited her. Ironi- 
cally, her initial experience with Tur- 
bocad—the first CAD program she 
tried—was not positive. “Before I start- 
ed the business, I had tried a really old 
version [of Turbocad] and the manual 
was so bad that I just put the whole 
thing aside and never used it.” Later, 
she bought DesignCad but wasn’t satis- 


alone, says deGraf, is not sufficient 
to further the technology. Although 
there is no longer a resistance to us- 
ing these techniques in videos such 
as Steam, deGraf believes that there 
is still a lack of understanding of 
their capabilities. However, with the 
success of its first computer anima- 
tion project under its belt, Colossal 
already has a number of other pro- 
ductions in development, including 
some feature-film work, that promise 
to create more steam. CGW 


fied with that because, she says, “it 
wasn’t versatile enough and it was 
very complicated and cumbersome. I 
just didn’t feel that taking the hours 
and hours needed to learn it was 
worth the effort.” She also tried Corel- 
Draw, which came up short as well (al- 
though she considers it a “gorgeous 
program that does marvelous things, it 
just didn’t do what I needed it to do”). 

Finally, she pulled out her old 
Turbocad product and called IMSI 
for some input. “They said that the 
software had been updated and there 
were significant changes. So I bought 
the update, put it in the computer, 
and started using it immediately be- 
cause it was so easy to learn.” 

Montclare admits, however, that 
her first few attempts to create pat- 
terns with Turbocad were “pretty 
bad.” For example, she says, “I didn’t 
realize that there was color in the up- 
srade because my old version didn’t 
come in color, so I was working all 
my stitches in black and it was very 
confusing. But when I sat down and 
really read the manual from front to 
back and played with the program, 
my drawings were gorgeous. I have 
customers from five and six years ago 
who tell me how much nicer my 
drawings are.” 

Even with the computer, develop- 
ing accurate patterns from 200- and 
300-year-old samplers is a painstak- 
ing process. After much research to 
locate “extraordinary and unusual” 
samplers (many of which, she says, 
“are hidden in places that never see 
the light of day”), she commissions 
photographs of selected pieces. Us- 
ing a microscope and magnifiers of 
varying strengths, she studies the 
photographs, documenting “every 
thread and every stitch.” She then 
transfers the information into Turbo- 
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cad to create her drawings. 

The ability to create layers in a 
drawing is especially useful, says 
Montclare, because it allows her to 
make separate layers for each color 
in a sampler (the patterns are printed 
in black and white). “If you look at a 
piece of fabric that has stitches on it, 
it’s not easy to say, ‘Put that stitch in 
green or red or blue.’ Now I can pull 
all of the layers apart and print them 
separately so that people can tell 
which stitches are the ones to put all 
in green or red or blue.” Additional- 
ly, she appreciates being able to mag- 
nify very complicated areas of a pat- 
tern. “I can render in three different 


Bottoms Up 


ith environmental protec- 
We: becoming one of the 

defining issues of the ’90s, 
public and private interest groups 
are pursuing a variety of methods 
for achieving it. In Portland, Maine, 
a five-year endeavor called the Cas- 
co Bay Estuary Project, sponsored 
by the Environmental Protection 
Agency, is relying heavily on 3D 
computer mapping for this purpose. 
The mission of the project (which is 
currently in its second year) is to as- 
sess and protect the environmental 
health of the state’s second largest 
lake, Sebago Lake, which is the 
source of drinking water for about 
150,000 people. Development, his- 
torical pollution, current pollution 
sources, shellfish resources, and ed- 
ucation are among the categories 
that organizers hope to address 
through their investigation. 

To help meet this objective, 
Thomas Burns, a mapmaker with the 
project, has created in 3D the first 
topographical picture of the 
bottom of Sebago Lake us- 
ing ArcInfo software from 
ESRI (Redlands, CA) run- 
ning on a Sun Microsys- 
tems Sparc 2 workstation. 
To create the three-dimen- 
sional perspective, he relied 
on the software’s TIN (Tri- 
angular Irregular Network) 
module. He used digitized 
data (provided by the Port- 
land Water Service) of near- 
ly 2000 depth points taken 
from planimetric maps of 
the lake, imported the coor- 
dinates into ArcInfo to cre- 
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zooms, so I can blow up one small 
area to a whole page, which makes it 
easy for the person working from 
that pattern to see exactly what I’m 
talking about.” Both of these capabil- 
ities came in very handy recently 
when Montclare was creating a book 
of 25 complicated patterns from a 
17th-century Spanish sampler. 
Improved accuracy and efficiency 
are also benefits of computer-aided pat- 
tern design, says Montclare. “Where an 
artist can jump over and make a 


ate the TIN, and experimented with 
various 3D perspectives. The final 
map shows the hills, valleys, and flat 
fields of the lake’s bottom, informa- 
tion which geologists use as a visual 
aid for a number of purposes. 

“One thing we did was to figure 
out the volume of water in the lake 
[3.2 trillion gallons], which really 
had not been know before,” says 
Burns. This is useful information to 
the Portland Water District because 
the lake serves as the service’s water 
source. Another goal is to learn more 
about the lake’s watershed. On this 
front, the 3D maps are expected to 
provide geologists with insight into 
the type of land the watershed is 
made up of and uses of that land. 

The Maine Geological Survey 
(MGS) in Orono has also used the 
map in its ongoing federal study of 
the Ice Age, relying on it to help de- 
termine when and how the Ice Age 
ended in Maine. “Seeing the bottom 
morphology is useful as a visual aid 


Computer maps of Sebago Lake’s bottom are expected to help 
in planning for the preservation of Casco Bay. 


stitch in the wrong place, a computer 
won't do that. And now, I can do in 
an hour what it used to take my artist 
three, four, or five days to do.” 

Since 1990, Montclare has re-creat- 
ed the patterns for nine samplers and 
has six more in the works. In addi- 
tion to designing patterns, she also 
uses the computer for desktop pub- 
lishing to produce pattern books, 
such as that for the aforementioned 
17th-century Spanish sampler and 
five others currently in progress. The 
only drawback to the success of her 
new venture, she jokes, is that “I sim- 
ply do not have the time to stitch 
anymore.” CGW 


in determining when [the ice] could 
have moved off because it leaves 
characteristic planes and peaks and 
valleys and different kinds of mor- 
phology behind,” notes Burns. He 
adds, “It confirmed a lot of theories 
that MGS had been working on as far 
as what parts of the lake were actual- 
ly the marine environment in 12,000 
BC and what parts were fresh water, 
and you could tell that by the bottom 
morphology.” 

Additionally, the visual data helped 
MGS plan its use of sonar to determine 
the nature of the sediments—mud, 
sand, and rock—on the floor of the lake. 
“IA geologist with MGS] was able to 
take a look at the 3D image and figure 
out that, because there’s this kind of 
shelf that drops off very steeply into 
this big, flat bottom, he wanted to go 
across the bottom and back up at a 
certain point.” The map of the sedi- 
ment information, when completed, 
will be superimposed over the exist- 
ing 3D map to create a topographical 
map that will help identify 
different bottom types. This 
information will help geolo- 
gists plan where to take 
core samples, which should 
help them determine when 
and how the sheets of ice 
receded. 

The primary objective 
of the Casco Bay Estuary 
Project, according to Burns, 
is to develop a manage- 
ment plan for the preserva- 
tion of Casco Bay, includ- 
ing steps for the plan’s im- 
plementation into area 
towns.—DPM 
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Digging into Digitizers 


Today’s digitizing tablets offer a variety 
of features for artists and CAD professionals alike 


ot long ago, digitizing tablets for 
computer artists were virtually 
nonexistent, and the only digitiz- 
ers that were of much use to ee 
engineers were large and 
costly stand-alone devices. 
But today, a sleek new 
breed of desktop tablets 
with active digitizing areas 
of 12-by-12 inches or less is 
bringing value to the desk- 
tops of CAD professionals 
and graphic artists alike. 
Many of these small-format 
digitizers, which cost 
around $1000 or less, offer 
the same precision as 
tablets three times their size 
as well as deliver useful ex- 
tras, ranging from portabili- 
ty to pressure sensitivity, a 
feature that emulates the ef- 
fects of artists’ tools. 

Practically every small-format digi- 
tizer offers a resolution of at least 1000 
lines per inch (lpi), a level that’s 
emerging as an industry standard. 
Most of these devices also are accurate 
to + 0.010 inch, a level considered 
fine for the vast majority of CAD digit- 
izing and for virtually all art work. 

In addition, small tablets—like 
their larger counterparts—are de- 
signed to provide absolute position- 
ing, in contrast to the relative posi- 
tioning provided by a mouse. The 
tablets work by converting positions 
on a plane (Cartesian x - and y-co- 
ordinates) into digital values. With a 
puck (cursor) or pen (stylus), the user 


Jacqueline Emigh is a Boston-based freelance 
writer. 
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Creative pressure: Wacom’s digitizer features a cordle 
that draws like an artist’s brush. 


By Jacqueline Emigh 


“points” to a location or series of lo- 
cations on the tablet. The puck, usu- 
ally a bit smaller than a standard 
mouse, comes with a crosshair in 
front whose location is sensed by the 
tablet. The basic pressureless pen, on 
the other hand, has a switch at the tip 
which, when touched to the tablet, 
performs essentially the same func- 
tion as a left-mouse button. The ris- 
ing phenomenon of pressure sensi- 
tivity adds the ability to vary line 
density through the amount of pres- 
sure exerted on the pen. 

Most pucks come with four or 16 
buttons, and many pens come with 
one or two side switches. Typically, 
users can program the buttons and 
side switches to carry out macros, 
AutoCAD commands, double-clicks 


SS pen 


for Mac programs, and middle- and 
right-mouse functions for Windows 
applications. 

Among the many small- 
format digitizers currently 
available for less than $1000, 
you'll find lots of variations 
in the types of features of- 
fered. Thus if you're in the 
market for a small-format 
digitizer, you should take a 
number of factors into con- 
sideration before making 
your purchase. These in- 
clude—in addition to reso- 
lution and accuracy—hard- 
ware compatibility, price, 
tablet size, proximity, pres- 
sure sensitivity, pointing de- 
vices, and software support. 

Unless you’re planning 
to buy a new computer at 
the same time as a tablet, 
compatibility with existing hardware 
should be your main concern. And 
with this factor, there are lots of sce- 
narios to choose from. Some of to- 
day’s tablets, such as Kurta’s XLP and 
Kye International’s Genuis Hi-Pen, 
are equipped only for PC serial con- 
nections, while others, including Nu- 
monics’ GraphicMaster II, offer a 
choice of PC and Macintosh serial 
links. Many digitizers, such as Sum- 
magraphics’ SummaSketch II, can be 
bought with a serial interface to either 
a PC, Macintosh, or Unix worksta- 
tion, and some, such as Calcomp’s 
DrawingBoard III, let you switch be- 
tween serial interfaces to a pair of 
multivendor platforms. 

Certain tablets, such as Calcomp’s 
DrawingPad, are available only with 


© Elizabeth O’Rourke 
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serial Mac interfaces. Others connect 
only to the ADB (Apple Desktop 
Bus), a port that gives late-model 
Macs an extra communications outlet 
beyond the serial interface. The ADB 
is generally regarded as running too 
slowly on its own to effectively sup- 
port graphics applications, so some 
vendors are responding with special 
“fast” ADB interfaces, as seen in Wa- 
com’s ArtZ and the Mac version of 
Kurta’s XGT. 

Unlike hardware compatibility, 
pricing for small-format digitizers in 
the $1000 range is a little less compli- 
cated: For most of the tablets, you’ll 
pay in the neighborhood of $400 to 
$700 (although some, such as 
Acecad’s Acecat, cost as little as $280 
and others, such as Altek’s Lite digi- 
tizer, cost just less than $1000). Gen- 
erally, size, resolution, accuracy, 
proximity, and pressure sensitivity 
each affect price in some way. 

No small-format tablet is really as 
small as it sounds. Usually, the actual 
tablet is about 2 to 4 inches wider 
and longer than the active digitizing 
area. In the small-format category, 
digitizing areas run the gamut from 
5-by-5 inches to 12-by-12 inches. 
Some, such as the GTCO Ultima, also 
come in 12-by-18-inch sizes, and 
many are available in larger formats, 
up to 44-by-60 inches. 

The largest tablets in this category 
can digitize the biggest objects. How- 
ever, they tend to weigh more and eat 
up most desk space. In contrast, some 


lf you're in the market for a small-format digi- 
tizer and you’ve got up to $1000 to spend, 
here are some vendors you ought to consider: 
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of the tiniest tablets, such as the 7.5- 
by-7.5-inch, 2-pound DrawingPad, are 
light enough to sit in your lap, while 
others, such as the 5-by-5-inch, 1.2- 
pound Acecat, are small enough to at- 
tach to your arm (via a velcro strap) 
while you deliver a presentation. 

Certain tablets combine a 12-by- 
12-inch digitizing area with a super- 
slim form factor. This has given rise 
to devices that can sit flat on your 
desk under a slew of papers (the %- 
inch-high Calcomp DrawingSlate) or 
can be rolled up and brought to an- 
other site for use with your laptop or 
notebook (the %2-inch-thick Numon- 
ics GridMaster). 

In terms of resolution, the small 
tablets extend beyond 1000 Ipi to as 
high as 2540 Ipi (the SummaSketch III, 
for instance), 5000 lpi (GraphicMaster 
II), and even 12,500 lpi (Altek Lite). 
But a resolution of more than 1000 Ipi 
is usually unnecessary. Although some 
CAD applications support resolutions 
of more than 2000 Ipi, most graphic 
arts packages don’t tend to do so. 
Further, software support alone isn’t 
enough. To display at much higher 
than 1000 Ipi, you’ll need a monitor 
better than SuperVGA. 

To most users, accuracy will be of 
greater consequence. In this area, a 
few small models, including Kurta’s 
XLP, offer only +0.025 inch, a level 


GTCO Corp. 

7125 Riverwood Drive 
Columbia, MD 21046 
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Hitachi Digital Graphics (USA Inc.) 
250 East Caribbean Drive 
Sunnyvale, CA 94089 
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Kurta 

3007 East Chambers 
Phoenix, AZ 85040 
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many say is good enough for free- 
hand sketching or menu-picking but 
not that great for digitizing. At the 
other end of the spectrum are tablets, 
such as the DrawingBoard III and Al- 
tek’s DataTab Lite, which go further 
to supply +0.005-inch accuracy, a 
level required for applications in 
mapping and chip design. 

Proximity is another figure you'll 
often come across on product spec 
sheets. Noteworthy to any artist or 
engineer who must trace through pa- 
per or other materials, the term refers 
to the top distance the pointing de- 
vice can be from the tablet for digiti- 
zation to take place. 

Proximity runs a wide gamut 
among small-format tablets, from 
inch (Wacom’s ArtZ and Series SD 
serial interface tablets) to % inch 
(Kurta’s IS/One), ’% inch (the XLP), 
and 1 inch (the XGT). The lowest 
available proximity level will let you 
trace through a slender magazine or 
clip art book; the highest permits 
tracing to be done through a thick 
stack of blueprints or even through 
plastic or plywood. 

Digitizers also vary in how they 
handle pressure sensitivity. At least 
six models from three vendors come 
with pressure sensitivity, which lets 
users control line width to create 3D 
effects. Pressure sensitivity is aimed 
primarily at artists, but many of the 
40 or so paint, drawing, and anima- 
tion programs that now support the 
function can import .DXF files. Users 
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© 1993 Summagraphics Corporation. All rights reserved. 
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are already taking advantage of this 
capability to embellish AutoCAD 
drawings with pressure-sensitive ef- 
fects for display in presentations and 
technical brochures. 

Most pressure-sensitive tablets still 
offer 60 levels of sensitivity. Some, in- 
cluding the ArtZ, provide 120 sensitiv- 
ity levels and others, such as the XLP, a 
total of 256 levels. Today, this distinc- 
tion isn’t that important; of the soft- 
ware programs that do support pres- 
sure sensitivity, only a few support 
more than 60 levels of pressure. How- 
ever, look for pressure sensitivity lev- 
els to rise in the future, because the 
Macintosh standard, the new WinTab 
specification for Windows, and the 
Autodesk ADI driver are all incorpo- 
rating 256-level support. 


Active vs. Passive Grids 

Another point of distinction can be 
drawn between the “active-grid” ap- 
proach to pressure sensitivity, pur- 
sued by such vendors as Wacom, and 
the “passive-grid” method, being fol- 
lowed by Kurta and some others. With 
the active-grid approach, the pressure 
sensitivity lies in the tablet, whereas 
with the passive-grid approach, the 


pointing device is pressure-sensitive, 
or active. The active-grid method al- 
lows the use of batteryless pens, as the 
power behind the pressure sensitivity 
emanates from the tablet. The down- 
side to this is that proximity can suf- 
fer. The passive-grid method requires 
pointing devices, also called “trans- 
ducers,” to be battery-driven. On the 
other hand, the same tablet can be 
used by pressure-sensitive as well as 
pressureless pointing devices from the 
same vendor. You can not mix one 
vendor’s tablet with another’s tran- 
ducers, so if you are interested in fu- 
ture expandability you should con- 
sider what is available for which 
tablets. Once you’ve purchased a 
tablet, you’re limited to whatever 
transducers the vendor offers. 

Active- vs. passive-grid and bat- 
teryless vs. battery-driven operation 
are only a few issues that must be ad- 
dressed. Also coming into play are 
questions of puck vs. pen, cordless 
vs. corded, and the number of but- 
tons or switches you'll need. 


MEET THE FASTER, 
FRIENDLIER 
GRAPHICMASTER I 


ITS NEW FEATURES INCLUDE: 


@ Six one-touch softkeys for fast 
emulation changes 


@ Audible feedback for Softkey 


activation and setup menu selections 


@ ADI driver for seamless Autodesk 


configurations 


@ Utility for installing ADI, Mouse, and Windows 3.x drivers 
@ Highest resolution - up to 5000 Ipi - of any small format digitizer 
@ Lifetime Warranty - the most comprehensive in the industry 


The GM II contains multiple emulations to ensure compatibility with all 
major CAD/CAM/CAE and graphics software packages. Our friendlier new 
GraphicMaster II is available in the most popular 12" x 12" size for $595. 
(Includes 4-button cursor and side switch stylus.) 

For the name of the G.A.D. (GridMaster/GraphicMaster Authorized Dealer) near you, call 


1-800-247-4317 


("} NUMONICS 


101 Commerce Drive, P.O. Box 1005, Montgomeryville, PA 18936 
NEW DEALER INQUIRIES INVITED. 


GraphicMaster li: The Great American Tablet 
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Typically, engineers prefer the 
higher precision of the puck, while 
artists enjoy the pen’s more intuitive 
feel and greater capacity for creative 
input. Physiologically, the pen pro- 
vides finer control by involving 
movements of the hand and fingers 
rather than the shoulder and arm. 
But exceptions abound to these gen- 
eral usage patterns. For an artist who 
works on a digitizer all day, a puck 
can be restful. Some pressure-sensi- 
tive pucks, such as Kurta’s for the 
XGT, will allow you to automatically 
adjust pressure, holding line width 
steady while saving your hand from 
constant exertion of force. 

Whether the pointing device will 
be corded and how many buttons or 
switches to get are also subjective. 
Corded pens sometimes get tangled, 
but cordless ones can get lost now 
and then until you’re accustomed to 
keeping track of them. Meanwhile, 
16-button pens provide the most pro- 
eramming options, followed in de- 
scending order by four-button pens, 
pens with two side switches, pens 
with one side switch, and pens with 
no side switches. To provide pen 
users with more alternatives, some 
digitizers, such as the DrawingPad 
and DrawingBoard III, offer program- 
mable buttons on the tablet itself. 

Pricing plans are even more diver- 
gent for transducers than they are for 
tablets. Usually, the price of the tablet 
includes one pointing device and oc- 
casionally two. Sometimes, as with 
the Acecat, the pointing devices are 
vendor-designated; other times, such 
as with Kurta’s IS/ADB, they’re cho- 
sen by the customer out of a long list 
of possibilities. With a few tablets, 
such as Kurta’s XGT, any pointing de- 
vice will cost you a bit extra. A la 
carte transducer prices generally fall 
into the $100 to $200 bracket. 

If you’re in the market for a digitiz- 
er, you should try not to hem yourself 
in for the future. On the other hand, 
there’s no sense in paying for digitiz- 
ing features you’re pretty sure you'll 
never use. If you design computer 
chips, for instance, pressure sensitiv- 
ity is more than likely an unneces- 
sary luxury. If you’re a professional 
illustrator, you could probably care 
less about having enough proximity 
on hand to digitize through plastic. 
Let your own needs be the judge, and 
you should end up with a digitizing 
tablet that’s a personal and profes- 
sional bargain for you. CGW 
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Bigger. 


Only CalComp offers a full range of sizes: 12 x 12, 
12 x 18, 18 x 24, 24 x 36, 36 x 48, 44 x 60 


etter. 


New user-designed ultra-light cordless cursors and pens with 
tilt, pressure and proximity sensitivity available. Corded 
models feature new super-flexible cord. Highest resolution: 
2540 lines/inch. Highest accuracy: + 0.010 inch. 


Up to 48% less comparing suggested list prices 
of major competitors. 


More. That's what you get. 
Less. That’s what you pay. 


And lots more buyer protection! 
DrawingBoard II comes with a 


More functionality comes standard. 
DrawingBoard II includes 18 user- 


recordable macro blocks in the surface 
menu, as well as up to 16 additional 
user-recordable macro 
buttons from the cur- 
sor or pen. 
And up to 
. three sets of 
tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard I] 
is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 


It’s a clever strategy to make our 
new DrawingBoard II the #1 digi- 


Introducing 


tizer worldwide! 

And make no mistake, 
CalComp really does 
give you more. 

More sizes to 
choose from— 
with six differ- 
ent sizes one should be just your size. 

More pen/cursor options and fea- 
tures, too, starting with a choice of 
slim, ultralight cordless or corded 
models. Cursors are available with 
either 4 or 16-buttons. Pens with two 
or three buttons, slide switch and 
dynamic sensing capabilities includ- 
ing tilt, pressure and proximity. 


lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalComp really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 
800-932-1212. In Canada, 416-635-9010. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1992 CalComp. DrawingBoard and We draw on your imagination 
are trademarks of CalComp. All other product and company names are the property of their respective owners. 
*Certain restrictions apply. See warranty for details. ‘Suggested U.S. List Price. 
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The JDL 4000E turns a new page 
for serious workgroups. 


igh-volume document process- 
ing demands a plotter with 
advanced media-handling 
capabilities. As a result, high-end 
centralized workgroups are turning to 
the unexcelled productivity of the JDL 
4000E Engineering Document Plotter. 


Superior media handling. 

This is no conventional plotter. The 
4000E uses low cost plain 

papers, vellums and 
films for excep- 
tional media 
management 
flexibility. 
Innovative LED 
technology 

allows the 

4000E to use a 
straight paper path 
when plotting from 
either the extended 
length rolls or the 
unique single sheet 
bypass. The E- 
through C-size plots 
are automatically cut 
on both the X and Y 
axis and stacked 
neatly, a benefit no oth 
plotter in this category offers. 


Unmatched productivity 
and quality. 
The JDL 4000E 
easily outputs over 
100 superior 

400 x 400 

dpi laser-quality 
plots per day. .. 
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choice: the JDL 4000E. 


PS The easy-to-use hardware 

— and software control 
panels put total media 
handling capability at 
your fingertips. 


and at a lower price than other 
plotters in its class. 


Get serious. 

Get the JDL 4000E. 

When you're serious about 
upgrading to a plotter with 
complete media-handling 
capabilities, turn to the smart 


Note #3: 
Allow both roll 
media and 
single sheets to 
be loaded from 
the front. 


Note #4: 
Design footprint to easily fit 
into any office space. 


And for in-tandem, 
high-volume check 
plotting, turn 

to the JDL 
ExpressPlotter Il. 


= Note #5: 
Include pull-out drawer in 
stand for supplies storage. 


Japan Digital Laboratory 


1-800-899-8709. 


Total PLoT MANAGEMENT 


Avid Goes On-Line 


Media Suite Pro takes the first 
step in bringing high-end video- 
editing capability to the Mac 


VW ior the moment, Avid Technolo- 
ey Inc. (Tewksbury, MA) has taken 
the lead in opening the door on a 
whole new category of digital video 
production. Avid, which 
has dominated the 
market for high-end, [igs 
non-linear, off-line sys- 
tems (used for rough- 
cut decision-making, 
not final edits), is now 
shipping the first digi- 
tal, non-linear, on-line 
system, the Media Suite 
Pro ($9995 in addition 
to a Macintosh Quadra 
950, specified hard 
drives, and monitors). 
Media Suite Pro is the 
first system designed 
from the ground up to 
use digital video com- 
pression to produce 
commercially viable 
(for the corporate mar- 
ket at least) finished 
programs. 

Unlike other Mac- 
based, full-motion, full- 
screen boards such as SuperMac 
Technology’s DigitalFilm or Ras- 
terOps’ MoviePak, Media Suite Pro is 
a complete system with the ability to 
play back digital footage immediate- 
ly, without the need to recompile 
footage into another QuickTime 
movie. Media Suite Pro also differs 
from the others in that it is an inte- 
erated system—featuring custom 
software and three NuBus boards 
(audio and video boards as well as a 
SCSI I accelerator board for faster 
hard-drive throughput). As of the 
most recent release (1.1), Media Suite 
Pro also imports and exports Quick- 
Time movies—making it flexible as a 
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Mac-based animation production 
tool (when used with QuickTime 
software such as CoSA’s After Ef- 
fects) as well as an editing system. 
Because of Avid’s video-editing 
background, Media Suite Pro’s soft- 
ware interface is built very much 
with editing in mind. Although at 
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ui Sequence 01 

1} £3 Digital Title 01 
4) £2 (Digital Title 2 
m1) SS Digits! Title 01 


21) St Leland/ikonic Mooy 


ikonic test, Comp 3 


video-editing system lets Mac users harness Avid Technology’s high-end 
sophistication. The digital video effect (DVE) represented here demonstrates 
Media Suite Pro’s ability to move live-action video over an imported 
QuickTime animation layered within CoSA After Effects software. 


first I was a bit put off by the non- 
Mac-like look, I soon found function- 
ality that was very satisfying. 
Digitizing proved straightforward 
as I dropped clips into “bins” de- 
signed like little spreadsheet databas- 
es. Then as I sifted through my clips 
to make a selection, I could double- 
click and open a number of mini- 
windows to help me decide which 
clip I liked best. Along the way, I 
made clear visual marks for in and 
out points on each clip. After that, 
assembling my clips into a video pro- 
gram in a graphical timeline window 
was a piece of cake. In all, editing a 
finished video program never 


seemed so easy. 

Consistent interface devices, such 
as the use of the “I” and “O” keys to 
mark ins and outs (whether for digit- 
izing or editing) and the dedicated 
function keys with a supplied over- 
lay template, also helped me im- 
mensely. Other admirable features 
include customizable 
interface buttons with 
which you pick your 
most used functions to 
be the most accessible, 
CD-quality audio, digi- 
tal video effects 
(which do have to be 
recompiled), and a 
built-in titler. 

I was impressed 
with Media Suite Pro’s 
overall performance 
and the quality of its 
images. Contrary to 
previous statements of 
mine (see “The Full 
Picture,” March 1993), 
I found that during my 
experimentation for 
this review, the prod- 
uct consistently cap- 
tured 30 frames per 
second (albeit with 30, 
not 60, fields). Most 
non-technical viewers to whom I 
gave a glimpse of the system’s capa- 
bilities didn’t know they were watch- 
ing “computer video,” and even the 
most technically critical viewers said 
that the results looked similar to a 
good S-VHS recording (with some 
JPEG artifacting on high-contrast, de- 
tailed graphics). 

I have to give this system my high- 
est ranking: I want one. Its only real 
limitation is disk space. With 15 
minutes of video obtainable per giga- 
byte, the two-gigabyte drive that 
Avid sent me for review purposes 
could hold only about a half hour of 
sync video with audio—thus con- 
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firming the axiom: “You can never be 
too thin or have too much storage.” 

In summary, what Media Suite Pro 
adds in price to some of the single- 
board Mac solutions costing between 
$4000 and $6000 is more than made 
up for in performance and ease of 
configuration. While desktop video 
seems to be making my media 
proverb “It’s always more complicat- 


A Sharper Edge 


Any way you cut it, Spyglass’ 
latest version of Dicer lets you see 
more of your data 


AP Rewiernber those old Ronco com- 
mercials? “It slices, it dices! It chops, 
it cuts, it purées!” Well Dicer 2.0, a 
volumetric data analysis tool from 
Spyglass Inc. (Champaign, IL), 
does all of those things (except 
purée, of course) to your data. 
“But wait; there’s more!” as 
they say in Commercial Land. 

Okay, so you won’t get a set 
of Ginsu knives with it, but for 
$695, you can get on the Mac 
some of the same features (but 
not the sophistication, speed, 
or resolution) of volume-ren- 
dering tools such as Vital Im- 
ages’ (Fairfield, IA) VoxelView, 
which costs more than $30,000 
and requires machines starting 
at about $15,000. 

The product is designed to 
let viewers see and manipulate 
cross-sections of their data. 
Thus users with the aid of the 
mouse can position a little ra- 
zor icon and specify the slice of 
data they wish to view. They 
can also rotate slices or vol- 


Density = 


ed than you think it is” seem more 
true everyday, Avid has made things 
easier (for a change) by offering an 
integrated system. Its digital video 
image quality is the best available for 
under five figures, and while this 


Lastly, you can now scale, annotate, 
and label your data for display—a 
crucial feature for people who need 
to report and communicate their re- 
sults to others. 

Spyglass has also added to the 
number of data formats supported—a 
critical consideration given the wealth 
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umes and animate their data to 
show a progression over time. 
Current users of older ver- 


Getting the right angle on your Spyglass volumetric 
data is easier these days. While Spyglass’ Dicer tool 
could formerly measure the density of the radio jet 

represented here only by taking slices parallel to the 


sions of Dicer can receive an 
upgrade for $149, but those 
who bought the product since 
November 1992 can get it for free. 
Long-time users will doubtless be 
pleased with the new version’s abili- 
ty to generate isosurfaces of data sets 
and with improvements to the ani- 
mation feature that allow for auto- 
matic interpolation between two 
slices or volumes. Also new is the 
fact that slices can be taken at any 
angle and then rotated interactively. 
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x, y, and zaxes, Version 2.0 can now attack the 
problem from any direction, such as diagonally. 


of forms that scientific data can take. 
The product can now read 2D ASCII, 
ASCII spreadsheet, ASCII x-y column 
data, ASCII special, 2D and 3D gener- 
ic data sets (such as byte, integer, long 
integer, and float), HDF image files, 
2D and 3D HDF data sets, 2D matrices 
stored as four-byte, 32-bit IEEE stan- 
dard data, and PICT, PICS, TIFF, and 
FITS files. 


level of quality is “not quite ready for 
prime time” (in other words, not of 
broadcast quality), that, too, can be 
expected to change.—jon Leland, a 
writer/director whose Sausalito, Cali- 
fornia, company, Communication 
Bridges, serves as a source of innova- 
tive video programs enabling the use 
of new communication technologies 
CIRCLE 131 ON INFORMATION CARD 


If you are the type of person who al- 
ways reads the directions (I am), then 
the product is fairly easy to install. Just 
for kicks, I tried it the way many 
users do—without looking at the di- 
rections—and found the program 
didn’t work very well without them. 

The product is fairly intuitive to 
use, with a couple of minor but 
annoying exceptions. As one ex- 
ample, I discovered that to select 
a data set such as those in the 
data set examples, I had to first 
select a data file and then find 
the corresponding configuration 
file when prompted to do so. 
However, I don’t understand 
why, if I select “Thunderstorm. 
PICS,” I must also select “Thun- 
derstorm.config.” I would think 
it would be a simple matter to 
set the computer up to search for 
“Thunderstorm.config” and to 
query the user only if no file 
labeled “Thunderstorm.config” 
could be found. 

On the positive side, the prod- 
uct comes with several libraries 
for scientific data analysis. Files 
are included for compiling un- 
der MPW C, Language Systems 
Fortran, and Absoft MacFortran 
I]. Examples are also included 
for guidance in reading and 
writing 2D or 3D HDF files 
from your Fortran and C files. 

Dicer runs on many Macin- 
tosh computers, but it does not 
run on Plus, Classic, SE, or Powerbook 
100 models. A floating-point unit is 
“strongly recommended” if you are 
running the program on Mac IIsi or LC 
machines. You’ll also need a hard 
drive, 4mB of RAM, and System 6.0.3 
or later (System 7.0 is supported). 

Spyglass Dicer 2.0 proves to be a 
good scientific visualization tool. 
Make no mistake, though: It is not in 
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the same class as VoxelView, as far 
as the quality of analysis is con- 
cerned. In fact, some surgeons find 
VoxelView so precise in its presenta- 
tion and analysis that they run the 
program while they perform brain 
surgery—attaching a probe to their 
surgical tool so they can see on- 


screen what’s happening to an organ. 
You couldn’t do that with Dicer. But 
you can visualize your data, do some 
analysis of the interior of a volume, 


The USA at Your Fingertips 


MapExpert lets users search a 
mammoth digital map of the 
country and work with it in some 
basic ways 


W very time I travel I buy a map of 
the city in which I am working. I’ve 
often wondered if it would be possi- 
ble to construct a map depicting 
every street in every town in the en- 
tire USA. Of course, such a map 
would be so huge that I would have 
to carry it around in a truck; howev- 
er, think of the detail such a map 
would contain. 

DeLorme Mapping Co. (Freeport, 
ME) has seemingly done the impossi- 
ble. Its product—MapExpert 1.0 for 
Windows ($495)—delivers on a 
promise to contain in software form 
every street in the United States. The 
package includes two major compo- 
nents: a database containing the en- 
tire country and tools for examining, 
updating, and outputting the map. 

With MapExpert a user can quickly 
zoom to any portion of the complete 
map, which is continuous and would 
cover 10 football fields if it were 
printed out in its entirety. Delivered 
on a single CD-ROM, Map- 
Expert requires a CD-ROM 
drive. Also needed are 3MB 
of free space on a hard disk, 
Windows 3.0 or 3.1, and 
DOS 4.01 or higher. 

One question immediate- 
ly surfaces: Does MapExpert 
1.0 really include every 
street in the entire country? 
To attempt to answer that, I 
invited some colleagues to 
put it to the test. Some of 
my friends come from some 
rather remote places, but 
without exception, every 
one of them could find the 
street on which he or she 
erew up. Even the unnamed 
street through the cemetery 
in my hometown of less 


ower ee 
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than 10,000 inhabitants is included. 
A colleague from the Florida Panhan- 
dle found roads he hadn’t remem- 
bered ever seeing; they must have 
once been little more than cow paths 
through the underbrush. 

DeLorme’s amazing accomplish- 
ment has little value if the map data 
cannot be readily tapped. Fortunate- 
ly, with MapExpert users can access 
a location in several ways: via a spe- 
cific town name, a combination of 
area code and telephone exchange, 
or a ZIP code. Whichever means of 
access you use, MapExpert will dis- 
play on-screen a map representing 
approximately one square mile. You 
can then zoom in or out and pan 
across the map to find other areas or 
to mark a location for later retrieval. 

It should be noted that the soft- 
ware will not zero in on an individ- 
ual address when provided with a 
telephone number but wisely re- 
stricts the user to a look at the town 
in which the phone is located. How- 
ever, once you have your square-mile 
area in front of you, you can enter a 
street name (even the block number 
of some streets), and MapExpert will 


DeLorme MapExpert 1.0 - fMap:1} 
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So just where is Mayberry, RFD? MapExpert Ae ie 
down to the street—any location in the US (in this case, 
Freeport, Maine) and, as demonstrated here, allows for 
enhancing and annotating of map information. 


and create interesting presentations 
of your theories and findings. And it 
won't cost you $40,000. 

You’ll have to skip the Ginsu 
knives, though.—Lisa Stapleton, a 
writer and former programmer based 
in San Jose, California 
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highlight the street, if it is within rea- 
sonable proximity. 

MapExpert serves as more than 
just a curiosity; it is a product with 
genuine utility for those who need to 
create maps of many locations. For 
example, a person traveling on busi- 
ness could take a quick look at the 
location of an airport and the ad- 
dresses on his or her itinerary, then 
print out a map for personal use. 

Conference planners and marketing 
communication professionals will 
find MapExpert’s ability to copy maps 
into other Windows applications to be 
useful. This copying can be accom- 
plished directly through the Windows 
clipboard or through metafile and 
bitmapped file formats. With this op- 
tion, it is not hard to envision maps, 
text, and other art being pulled into a 
finished brochure by means of Win- 
dows cut-and-paste tools. The De- 
Lorme licensing agreement allows 
limited export, publication, and dis- 
play of the copyrighted map data with 
no royalty fee. 

Maps can be printed as single-page 
maps or as multi-page murals, which 
can be taped together to form one big 
map. In addition, through 
the use of drawing tools 
maps can be enhanced and 
annotated with lines, shad- 
ed shapes, predefined sym- 
bols, or text and then saved 
for later retrieval or exported 
to other software packages. 

Although every street in 
every town in the US repre- 
sents a major accomplish- 
ment, just wait until De- 
Lorme’s next product, Global 
Explorer, becomes available 
this spring —Martin L. Ram- 
say, president of CEATH 
Company, a Berea, Ken- 
tucky-based consulting firm 
that matches software tools 
to clients’ business needs 
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JASMINE MULTIMEDIA PUBLISHING 


Ale/C SYSTEMS '93 


PRODUCT PREVIEW 


A/E/C Systems 93, the 14th Annual 
Computer and Management Show 


for the Design and Construction In- 
dustry, will be held June 8-10 at the 
Anaheim Convention Center in Ana- 
heim, California. For more informa- 
tion, call 203-666-6097. 


JES Digitizer/LCD Tablet 
In Booth #769 at A/E/C Systems, Hitachi 
will display the LCD Tablet, which com- 
bines digitizing and the latest in LCD 
technologies. The monochrome display 
consists of a backlit LCD with an approxi- 
mate active area measuring 7.5-by-5.6 
inches and a resolution of 640 by 480. 
The digitizer resolution is approximately 
254 lines per inch. Currently, the tablet is 
available with a cordless stylus pen with 
battery. Hitachi Digital Graphics Inc. 
(Sunnyvale, CA). 
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Epson Monitor 


Epson has introduced the 20-inch Profes- 
sional Series II Monitor. The new color 
monitor provides a Sony Trinitron CRT, 
resolution of up to 1280 by 1024, refresh 
rates of up to 76Hz, and an aperture grille 
pitch of .31mm. A front-mounted LCD 
control panel is designed for easy adjust- 
ment of input signals, contrast, bright- 
ness, color temperature, size, position, 
and convergence. The monitor is compat- 
ible with both DOS-based systems and 
the Mac. It complies with the SWEDAC 
(formerly Swedish MPR-2) low-emission 
guidelines. Price: $2749. Epson America 
(Torrance, CA). 
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29-inch Display 

Barco has announced a 29-inch, high- 
brightness, color display with program- 
mable resolutions of up to 2048 by 1536. 
According to the company, the MX2050 
is the only monitor today capable of vary- 
ing bandwidths of 2048 by 1536 at 60Hz, 
1600 by 1280 at 72Hz, and 1600 by 1200 
at 76Hz. A video amplifier high rise and 
fall rate provides an extra-bright, flicker- 
free image. The monitor is driven by the 
CX3250, a fast, single-board controller 
that interfaces to a range of host comput- 
ers. The MX2050 and CX3250 are ship- 
ping. Barco Chromatics (Tucker, GA). 
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Two-Lens Monitor 

ViewSonic has released the ViewSonic 
17, a 17-inch color monitor that uses two 
lenses to sharpen image focus and reduce 
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moiré. Another advanced feature, View- 
Match color control, can adjust colors to 
match printer output. The flat-square- 
screen monitor provides resolutions of 
1280 by 1024 at 76Hz and VGA to 1600 
by 1280 at 60Hz refresh. Dot pitch is 
.28mm. The monitor is compatible with 
PCs, Macs, and most workstations. Price: 
$1599. The product is shipping. View- 
Sonic (Walnut, CA). 
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Monitors with Al 


In Booth #2033 at A/E/C Systems, Idek 
will introduce its 21-inch FST Vision 
Master color monitors. Consisting of the 
Idek MF-8421, MF-8521, and MF-8621, 
the new 8-bit microprocessor-controlled 


monitors automatically control sizing and 
positioning, color balancing, image dis- 
tortion, and brightness and contrast. Col- 
or temperatures can be set at 9300 K or 
6500 K. An infrared sensor in the micro- 
processor detects non-use after 30 min- 
utes and powers down the monitor to less 
than 5 watts. Idek/liyama North America 
Inc. (Warminster, PA). 
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A/e/C 
Summagraphics will introduce several 
new products in Booth #1241 at A/E/C Sys- 
tems. The 500dpi HI LDS 5000S and the 
800dpi HI LDS 8000 are E-size large-docu- 
ment scanners (LDSes) for Sun Sparcsta- 
tions and the Open Look windowing sys- 
tem. The new HiPlot Series of plotters fea- 
ture a HI Grip drive system and FlexLoop 
media-movement technology. The Sum- 
maSketch III graphics tablet features in- 
creased resolution and accuracy, improved 
cursor design, a recessed active area with 
overlay, and an adjustable tilt mechanism. 
And the Summagrid IV is the company’s 
new line of high-accuracy, large-format 
digitizers for CAD, GIS, AEC, and cost-esti- 


mating applications. Summagraphics/ 
Houston Instrument (Seymour, CT). 
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JS Digitizing With GTCO 

In Booth #449 at A/E/C Systems, GTCO 
will display its 12-by-12-inch Ultima dig- 
itizer. The digitizer’s configuration in- 
cludes Schaefer Enterprises & Associates’ 
Super Menu Lite template for AutoCAD 
and GTCO’s UltraVu 16-button cursor. 
The Ultima plugs into the serial port of a 
computer and, like a mouse, draws the 
power it needs directly from the comput- 
er. The digitizer includes Summagraphics 
MM1201 compatibility, AutoCAD ADI re- 
al and protected-mode drivers, and Mi- 
crosoft Windows and Mouse drivers. 
Price: $399. GTCO Corp. (Columbia, MD). 
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WLS Cordless Digitizing 

In Booth #1423 at A/E/C Systems, Cal- 
comp will introduce its DrawingSlate line 
of lightweight, cordless digitizer tablets 
for CAD professionals working on IBM 
PCs and compatibles and graphic artists 
using Macintosh computers. Drawing- 
Slate is available in two versions: A size 
(12-by-12 inches) and B size (12-by-18 
inches). Both feature 1270Ipi resolution, 
+/- 0.010-inch accuracy, and 200 points- 
per-second output rate. DrawingSlate is 
expected to be available this month. 
Price: $350 (A size); $550 (B size). Cal- 
comp Inc. (Scottsdale, AZ). 
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Portable Digital Camera 


Dycam’s new pocket-sized, 24-bit color 
digital camera—the Model 4—captures 
photographs and stores them in its solid- 
state memory for later transfer through 
the serial port of a Macintosh or IBM- 
compatible computer. Users can take 
from eight to 32 pictures, depending on 
desired image quality. Software provided 
with the camera transfers and displays 
images in 16.8 million colors in 496-by- 
365 resolution. Once the images are trans- 
ferred through the computer’s serial port, 
users can take more pictures. The Model 
4 is expected to be available in July. Price: 
$1495. Dycam Inc. (Chatsworth, CA). 
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Compact Digitizer Tablet 


Improved performance is a key feature of 
the new Acecat II CAD Pro digitizer 
tablet, which will be introduced by 
Acecad in Booth #344 at A/E/C Systems. 
This second-generation, high-resolution 
digitizer tablet utilizes a new electromag- 
netic inductive technology that provides 
up to 2000lpi resolution. The company 
says that advanced shielding helps main- 
tain maximum cursor stability in high RF 
environments. The PC model features a 
two-button programmable stylus and a 
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four-button programmable puck and costs 
$179. The equivalent Macintosh model 
costs $199. Acecad Inc. (Monterey, CA). 
CIRCLE 168 ON INFORMATION CARD 


Auto Scan Converter 


Folsom Research has announced Otto, a 
fully autosynchronous scan converter 
that automatically configures itself to al- 
most all video. The device accepts both 
interlaced and noninterlaced video in- 
puts of up to 100KHz horizontal, includ- 
ing HDTV. Support is provided for all 
standard video outputs, including NTSC, 
PAL, SVHS, RS-170A, CCIR RGB, and Be- 
tacam. NTSC and PAL can both be output 
from the same unit. Folsom Research 


(Folsom, CA). 
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3D Modeling for Beginners 
Software Systems has introduced an en- 
try-level version of its MultiGen database 
modeling system used in the simulation 
industry. ModelGen supports version 
12.0 of the Flight database format, used 
by real-time software packages such as 
Gemini Technology GVS, Paradigm Vi- 
sionWorks, and Silicon Graphics Per- 
former. ModelGen is available in four 
configurations, ranging in price from 
$14,900 to $23,900 with Texture tools and 
VR option. ModelGen is available imme- 
diately. Software Systems (San Jose, CA). 
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Low-Cost VR Software 


Sense8 Corp. has announced a new virtu- 
al reality program—code-named Mer- 
cury—based on its WorldToolKit software 
development toolkit. Intended for the vir- 
tual reality “hobbyist,” the VGA program 
will be released Q3 and will contain 
much of the functionality of WorldTool- 
Kit, but will not have some of the ad- 
vanced features such as support for high- 
end graphics platforms. The company 
plans to offer an upgrade path from Mer- 
cury to WorldToolKit. Price: $1000. 
Sense8 Corp. (Sausalito, CA). 
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Spyglass for Unix and Mac 

Spyglass’ new Transform 3.0 program is a 
powerful visual data analysis and presen- 
tation tool for Unix workstations and 
Macintosh computers. The program fea- 
tures enhanced labeling techniques, a 
powerful macro scripting language, and 
an enhanced data import facility and sup- 
ports Mathematica’s MathLink software. 
The version for Unix workstations was 
scheduled to begin shipping in mid-April 
at a price of $995. The Macintosh version 
is currently shipping. Upgrades for the 
Macintosh from 1.0/2.0 to 3.0 are avail- 
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able for $129. Spyglass Inc. (Savoy, IL). 
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Spotlight Rendering 


Spotlight Graphics will introduce the 
Spotlight Ray Tracer for Microstation 5.0 
platforms in Booth #1655 at A/E/C Sys- 
tems. The Spotlight Ray Tracer provides 


photo-realistic rendering of 3D models 
created by Microstation without leaving 
the Microstation environment. Demon- 
stration versions are available for the PC 
and for Sparc, Hewlett-Packard, and In- 
tergraph workstations. Price: $1495 (all 
platforms). Spotlight Graphics Inc. (Red 
Bank, NJ). 
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JS Accelerating AutoCAD 

In Booth #857 at A/E/C Systems, Vermont 
Microsystems will introduce AutoMate/ 
Pro for Windows version 2.0. According 
to the company, this stand-alone package 
increases user productivity by accelerat- 
ing and enhancing AutoCAD Release 12 
for Windows. It accelerates the drawing 
performance of pans, zooms, and redraws 
with the company’s proprietary display- 
list technology. Added features include a 
user-configurable, hierarchical icon 
menu; a magnifying glass with real-time 
pan and zoom; movable, resizable bird’s- 
eye view; and view forward/view back- 
ward utility. Price: $295. Vermont Mi- 
crosystems (Winooski, VT). 
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Animated Designs 


In Booth #675 at A/E/C Systems, Ketiv 
Technologies will introduce ARE-24 (Ad- 
vanced Rendering Extension), a rendering 
and animation tool completely integrated 
in AutoCAD Release 12. According to the 
company, features such as automatic 
shadow generation and a predefined ma- 
terial library enable users to generate im- 
pressive images or animations of 3D mod- 
els inside ADS by clicking a button in a 
dialog box or by selecting a command in a 


pull-down menu. Other effects include 
transparency, colored lights, back- 
grounds, fog, and smooth shading. Ketiv 
and RenderStar Technologies of Amster- 
dam developed the product jointly. Price: 
$795. Ketiv Technologies (Portland, OR). 
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Better AutoCAD Graphics 


In Booth #681 at A/E/C Systems, Panacea 
will exhibit TurboDLD—which provides 
AutoCAD users with new tools including 
a zoomable bird’s-eye view, drawing 
viewer, and a spyglass—and version 4.2 
of its ADI software driver family—which 
accelerates the graphics performance of 
AutoCAD Release 12. Two versions are 
available: Classic and Deluxe. Price: $149 
(Classic); $249 (Deluxe). Panacea Inc. 
(Londonderry, NH). 
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Rasterware Products 


Image Systems Technology will an- 
nounce two products in Booth #581 at 
A/E/C Systems. The first, Scan Overlay, 
is a low-cost portable scanner for large- 
document scanning. With the product, 
users Can scan engineering blueprints, 
details, or photographs into raster for- 
mat. The second product, ViewBase 4.0, 
boasts upgraded capabilities for viewing 
scanned raster images, AutoCAD vector 
drawings, and hybrid raster/vector files 
created in CAD Overlay ESP. The com- 
pany will also preview CAD Overlay 
GSX, which lets users interactively edit 
AutoCAD drawing files using satellite 
imagery, scanned photographs, or color 
TIFF images as background information. 
Image Systems Technology Inc. (Troy, 
NY). 
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iJ55 AutoCAD on ICE 

GTX Corp. will announce in Booth #762 
at A/E/C Systems a raster program for Au- 
toCAD that combines raster-to-vector con- 
version and hybrid editing. GTXRaster 
CAD Plus introduces the concept of Intel- 
ligent Conversion and Enhancement 
(ICE). The product recognizes selected 
raster data and smooths it for a more legi- 
ble and rectified image. According to the 
company, this enhanced geometric 
smoothing results in a 20 to 30 percent 
savings in storage requirements. Version 
2.5 of GTXRaster CAD is built within 
GTXRaster CAD Plus. Enhancements to 
the Intelligent Object Picking feature al- 
low users to select or unselect raster ele- 
ments as if they were AutoCAD entities. 
Price: $3895. GTX Corp. (Phoenix, AZ). 
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JAS Drawing Viewer 

Expert Graphics will display a fully fea- 
tured, pop-up drawing viewer for Auto- 
CAD Release 12 in Booth #339 at A/E/C 
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Systems. The company claims that Rx- 
Easy View—which is accessible from 
the AutoCAD command line—takes the 
best features of AutoCAD viewer and 
integrates them into a dialog box utility 
package. Some of the viewing features 
include a list of all drawing files (wild 
cards can be set); the ability to search 
for any drawing on any specification; 
optional small, quick-view, or full- 
screen display; and platform support 
for DOS, Windows, and Sun systems. 
RxEasy View is currently available. 
Price: $195. Expert Graphics is the sole 
distributor for Rasterex products in the 
US and Canada. Expert Graphics Inc. 
(Atlanta). 
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Plant Design Products 


Applications Development will exhibit 
products in two booths at A/E/C Systems. 
The company will demonstrate its Pro- 
Series line of plant design software in 


Booth #639. This includes Pro-Pipe for 
AutoCAD-based 2D and 3D piping 
design and Pro-Elec for AutoCAD-based 
electrical diagram layout. In Booth 
#1654, the company will demonstrate its 
Omni-Series line of Microstation-based 
plant design software. This includes 
Omni-Equip, which enables users to 
interactively determine the size of 
equipment types for placement on a 
drawing, and Omni-JT/ID, which adds 
the power of intelligent interference 
checking to reduce design flaws before 
construction. Applications Development 
Inc. (Metairie, LA). 
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JS Designer Sewers 


Engineering Data Systems will demon- 
strate its Storm Sewers and Sanitary Sew- 
ers programs running within AutoCAD 
Release 12 in Booths #281 and 1749 at 
A/E/C Systems. Both modules enable 
users to analyze and/or design sewer 
systems with up to 500 lines. Users can 
compute and plot the hydraulic grade 
line for a single line or for multiple lines; 
to enter information for a network, users 
can use dialog boxes or they can import 
the data from a spreadsheet. The compa- 
ny will also show Release 4.1M of its Mi- 
crostation Advantage Series. Engineering 
Data Systems Corp. (Dubuque, IA). 
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Export to Microstation 


Decision Graphics will announce a new 
release of its DGNLink Export Module in 
Booth #650 at A/E/C Systems. With Re- 
lease 2.0, users of DGNLink can process 
Microstation’s reference files to AutoCAD 
XREFS. Also, users can now personalize 
colors, fonts, layers, line styles, and ele- 
ment imports. The new Export Module 
enables users to output from an AutoCAD 
DWG file to a Microstation design file. 
The DGNLink import and export modules 
are available as separate packages for 
$395 each. Decision Graphics Inc. 
(Huntsville, AL). 
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WLS Plot Management 

In Booth #263 at A/E/C Systems, Byers 
Engineering will demonstrate plotting 
management software for CAD networks. 
Version 7.0 of Byers Plot Station includes 
an improved plot-queuing system, a new 
plot log for easier tracking of plot produc- 
tion, and a new GUI with mouse-support- 
ed pull-down menus and windows. Ac- 
cording to the company, this product 
eliminates the creation of time-consum- 
ing plot files and allows direct plotting of 
AutoCAD and Microstation CAD files 
without having to enter CAD. Byers Engi- 
neering Company (Atlanta). 
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IBM has expanded its Personal Sys- 
tems/ValuePoint line with new models 
that deliver faster graphics, true-color 
capability, greater disk capacity, and 
processor upgradeability. The company 
announced a total of 40 models, ranging 
from the low-cost SpaceSaver systems 
to the highly expandable Mini-Tower. 
IBM has incorporated VESA local bus 
graphics into all new PS/ValuePoint 
systems to provide true-color graphics 
at up to 16 million colors. All systems 
come standard with 1MB of video memo- 
ry, and base models come standard with 
4MB or 8MB of RAM. IBM (White Plains, 
NY). 
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Desktop Workstation Line 


Kubota has announced a line of desktop 
workstations that it says can perform 3D 
image-processing and rendering tasks for- 
merly carried out only on high-end work- 
stations supported by supercomputers. 
According to the company, the new Ku- 


bota Kenai workstations operate at from 
112 to 125 SPECfp92. The computers use 
the company’s scalable Denali graphics 
subsystem. They are based on Alpha AXP 
processors running a full 64-bit imple- 
mentation of OSF/1 Unix. Price: starts at 
$14,795. Kubota Pacific Computer Inc. 
(Santa Clara, CA). 
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PCs for Fast Graphics 


NEC has announced the Image Series, a 
family of ’486-based PCs designed for fast 
graphics performance. According to the 
company, each of the 15 new computers 
provides a 32-bit-wide dedicated local 
bus that carries data directly to the CPU, 
avoiding the bottleneck that can occur 
when an image is placed in video memo- 
ry. Anew OptiBus architecture increases 
I/O performance of Windows applica- 
tions by 30 percent. A built-in graphics 
accelerator, 24-bit color, and integrated 
SCSI are also included. Price: from $1449 
to $2849. NEC Technologies Inc. (Boxbor- 
ough, MA). 
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Here’s Color Management 


Here Inc. has introduced a color man- 
agement system for Postscript Level 2. 
Here’s Color controls color output at the 
operating system level to provide trans- 
parent and seamless color management. 
Users can match monitor color to print- 
ed color through a proprietary tech- 
nique called Perceived Color Matching. 
This technology focuses on the visual 
characteristics of color when addressing 
unprintable colors. The TeachMe Color 
editor enables users to make their own 
device profiles and color rendering 
dictionaries. Here’s Color is expected to 
ship Q2. Price: $2495. Here Inc. (Cincin- 
nati). 
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illustrator on the Mac 


Adobe has introduced a Macintosh ver- 
sion of Adobe Illustrator that features 
Adobe’s Pathfinder technology. New fea- 
tures in version 5.0 include edit in pre- 
view, layers, multiple levels of undo and 
redo, gradient fills, custom page sizes, 
pressure-sensitive calligraphic pen sup- 
port, hyphenation, and improved user in- 
terface. Plug-in filters enable users to per- 
form many special effects. With the 
Pathfinder filters users can create special 
effects and techniques such as shadow- 
ing, transparency, and preview overprint- 
ing. Adobe Illustrator 5.0 for the Macin- 
tosh is expected to be available in the sec- 
ond quarter. Price: $595. Adobe Systems 
Inc. (Mountain View, CA). 
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Amiga Painting 

Electronic Arts has announced a version 
of its Amiga-based paint and animation 
software designed to provide more col- 
ors and better resolution on Amigas that 
use the new AGA (Advanced Graphics 
Architecture) chip set. DeluxePaint IV 
AGA offers 256-color support and access 
to more than 262,000 colors (HAM8) at 
any resolution, including hi-res, on the 
Amiga 4000 or 1200. The program reads 
and converts 24-bit IFF files. It also 
includes an animation control panel and 
every other feature of the previously re- 
leased DeluxePaint 4.1. Price: $199. 
Electronic Arts (San Mateo, CA). 
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Illustrator for SGI 

Adobe has released an edition of Adobe II- 
lustrator 3.5 for the Silicon Graphics Iris 
Indigo. The company states that by 
rendering graphics with the Display Post- 
script system, Illustrator 3.5 provides the 
highest possible display quality and 
WYSIWYG correspondence between 
screen display and Postscript output de- 
vices. The new version for SGI offers pre- 
view and preview selection modes, plus a 
eraphing tool and drawing and text-han- 
dling tools. Price: $995. The product is 
available. Adobe Systems Inc. (Mountain 
View, CA). 
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WLS Double-Edged Board 

Nth Graphics will introduce in Booth 
#868 at A/E/C Systems a high-perfor- 
mance graphics board that turns two 


monitors into one virtual desktop. With 
Nth Double Edge, each monitor has 
1024-by-768 resolution and color depth 
up to 16.7 million colors. Users can 
view two full-screen applications at 
once or see a large overview of one ap- 
plication. The board comes bundled 
with Nth Drive IJ, a display list acceler- 
ation driver for AutoCAD with real- 
time zooms and pans as well as Spy- 
glass, TopN pop-up menus, and Nth 
Birdseye. Price: $1495. Nth Graphics 
(Austin, TX). 
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Fast Graphics by Matrox 


In Booth #851 at A/E/C Systems, Matrox 
will display the MGA (Multimedia 
Graphics Architecture) line of graphics 
accelerators based on its new 64-bit 
graphics chip. The MGA line consists of 
multiple boards with varying memory 
configurations within two categories: the 
MGA Ultima and the MGA Impression. 
Both offer support for the AT, MCA, and 
VESA VL bus. The MGA Ultima supports 
up to 2MB of VRAM. The MGA Impres- 
sion comes with 3mMB of VRAM. Matrox 
Electronic Systems (Quebec). 
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AS Omnicomp Boards 

In Booth #659 at A/E/C Systems, Omni- 
comp will exhibit a number of PC/AT- 
based graphics boards including the 
Alamo, the Texan, and the M&M Pro. The 
Alamo provides full 24-bit true color at 
all display resolutions up to 1600 by 
1200. Price: $2995. The Texan provides 
noninterlaced, software-selectable dis- 
play resolutions from 640 by 480 up to 
1600 by 1280 with 256 simultaneous col- 
ors. The M&M Pro integrates the func- 
tionality of five boards into a single slot. 
Features include true-color live video 
window frame capture, real-time hard- 
ware JPEG compression, recordable video 
output, digital stereo audio, and SVGA 


FAX: 612-944-1546 
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graphics. Price: from $995. Omnicomp 
Graphics Corp. (Houston). 
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Expandable Graphics 


Hercules will demonstrate its Supersta- 
tion XP line of graphics accelerators in 
Booth #275 at A/E/C Systems. This line 
features the XP800 model series, which 
offers high-resolution graphics accelera- 
tion for CAD and Windows and record- 
able NTSC/PAL video. Reportedly, the 
XP800 models maximize the performance 
of 78KHz monitors and support monitors 
operating in the 85KHz range that are ca- 
pable of high-refresh 1280-by-1024 and 
1600-by-1200 resolutions. The company 
will also feature the Graphite VL, the 
VESA local bus version of the Graphite 
card. Hercules Computer Technology Inc. 
(Fremont, CA). 
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Animation Controller 


Lyon Lamb has announced a PC video ani- 
mation controller. The company describes 
PC-VAS as a plug-in circuit board that per- 
forms precise, single-frame recording and 
frame-grabbing from the PC to standard 
videotape and videodisc recorders. The 
product interfaces automatically to a wide 
range of VTR formats in both NTSC and 
PAL. All supported recorder interfaces re- 
side in software that comes with the board, 
so the user can change recorders at any 
time without hardware modification. 
Price: $895. Lyon Lamb (Burbank, CA). 
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Premier Boards 


Metheus has released a pair of PC graph- 
ics accelerators. The Premier 928-VL2 
displays 256 colors at 1280-by-1024 
resolution, 65,536 colors at 1024-by-768 
resolution, and 16.7 million colors at 800- 
by-600 resolution. The Premier 928-VL4 
displays 256 colors at 1600-by-1200 reso- 
lution, 65,536 colors at 1280-by-1024 res- 
olution, and 16.7 million colors at 1024- 
by-768 resolution. Two 928-VL4 boards 
can be installed in the same system. In 
Windows, the screens are treated as one 
large rectangular desktop. Price: $429 
(VL2); $699 (VL4). Metheus Corp. 


(Beaverton, OR). 
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ESRI Updates ArcCAD 
In Booth #345 at A/E/C Systems, ESRI 
will demonstrate ArcCAD 386 Release 
11.2, which integrates Arc/Info GIS func- 
tionality with the AutoCAD data model 
and operating environment. According to 
ESRI, the software makes extensive use of 
AutoCAD’s GUI tools, in which dialog 
boxes are provided for tasks from simple 
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item selection to creating complex query 
expressions (developer tools are also pro- 
vided). In addition, the program’s stan- 
dard English-language user interface can 
be translated into selected foreign lan- 
guages. Environmental Systems Research 
Institute (Redlands, CA). 
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AAS A Digital World 

In Booth #454 at A/E/C Systems, Ameri- 
can Digital Cartography will exhibit the 
ADC WorldMap, a digital map of the 
entire world. The digital base map contains 


17 layers of information, including con- 
tours, roads, railroads, rivers, oceans, 
lakes, populated areas, and airports. 
Users can modify features, customize 
map detail, use their GIS to request data 
by region or subject, and build cus- 
tomized GIS applications. ADC World- 
Map is available now for AutoCAD and 
MapInfo users. Arc/Info, ArcCAD, and 
other versions will be available this sum- 
mer. CD-ROMs covering the entire globe 
will be available in MapInfo format dur- 
ing the second quarter. American Digital 
Cartography Inc. (Appleton, WI). 
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JAS Estimating CAD Designs 
A new software link between ASG’s Au- 
toCAD-based applications and Timber- 
line’s Precision estimating programs will 
be announced in Booths #795 and 1815 at 
A/E/C Systems. With the new software 
link, users can view building costs as they 
design as well as produce full estimates 
directly from AutoCAD drawings. Two 
key features to this CAD-to-estimate inte- 
gration are ASG’s Data Link program, 
found within its Core application, and 
Timberline’s Precision CAD Integrator. 
Timberline Software (Beaverton, OR). 
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JAS Detailed Drawings 
In Booth #375 at A/E/C Systems, Softdesk 
will introduce Details, a tool used to cre- 


ate, edit, and compose detail drawings for 
construction and fabrication drawings. 
Details operates inside AutoCAD Release 
12 and stores detail, component, and ma- 
terial data in dBase IV-compatible table 
files. Reportedly, every component and 
material used in a detail is linked to an 
external database file containing user-de- 
fined data. A keynoting feature allows 
materials and components to be identi- 
fied by their MasterFormat Section Num- 
bers. Softdesk Inc. (Henniker, NH). 
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Enhanced Drawing Library 


SoftSource will introduce an improved 
Drawing Librarian for Windows in Booth 
#669 at A/E/C Systems. The product has 
a new user interface that includes a tool- 
bar and enhanced file dialogs. In addi- 
tion, it loads drawings directly to Auto- 
CAD and allows other applications to ac- 
cess Drawing Librarian for Windows 
through DDE links. The upgrade also ex- 
ports Metafile and bitmap images when 
transferring Release 2.5 through Release 
12 AutoCAD files to other Windows soft- 
ware. Price: $150. SoftSource (Belling- 
ham, WA). 
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WLS Previewing Designs 

In Booth #573 at A/E/C Systems, Land- 
cadd will demonstrate a program that en- 
ables land planners and design profes- 
sionals to show clients pictures of fin- 
ished site designs before construction 
begins. VideoScapes is a 10-disk library 
providing more than 300 photographic 
images such as plant materials, people, 
cars, furniture, and building textures. The 
designer plots an outline of the site in Au- 
toCAD as a GIF file to pull up in Au- 
todesk’s Animator Pro. From the Animat- 
or Pro menu, the designer can access 
VideoScapes symbols and insert them in- 
to the design. Price: $495. Landcadd In- 
ternational (Franktown, CO). 
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WLS PC Plant Design 

In Booth #565 at A/E/C Systems, Interna- 
tional Software Systems will present ver- 
sion 3.0 of the Cadpipe Ortho, ISO, 
P&ID/Forms, and Electrical modules for 
PC plant design. One of Cadpipe 3.0’s 
main features is a flanged fittings and 
lined pipe database. Also, the program 
makes increased use of extended entity 
data in the linkage and identification of 
individual components within the Cad- 
pipe system. ISO 3.0 includes automatic 
dimensioning features and the ability to 
edit the position and isometric plane of 
previously placed dimensions. P&ID 3.0 
now supports valve ends, enabling the 
designer to use different blocks or valve 
symbols for different end types with the 
Spec Generator. And Electrical 3.0 now 
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works with a mouse and is AutoCAD Re- 
lease 12-compatible. International Soft- 
ware Systems Inc. (Calgary, Alberta, 
Canada). 
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AS Creating Floor Plans 

In Booth #1760 at A/E/C Systems, Idea- 
graphics will demonstrate its MicroArchi- 
tect Lite base and floor-planning tool. 
Written in MDL for use with Microsta- 
tion, Lite combines the Wall, Door, and 
Window command sets from the compa- 
ny’s MicroArchitect product. Lite is cur- 
rently available on PC and Unix plat- 
forms and is geared toward architects, en- 
gineers, designers, and space planners. 
Price: $795. The company will also ex- 
hibit its HVAC CAD software and 
Pipeplus, a 3D pipe-modeling applica- 
tion. Ideagraphics Inc. (Atlanta). 
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WLS Civil Engineering Tools 

In Booth #2141 at A/E/C Systems, Hasp 
will exhibit its Hasp Engineering Design 
System running on the Hewlett-Packard 
9000 Series 700 workstations. Some of 
the software modules include highway 
design, hydrology, contours, profiles, 
road design, cross-sections, tax mapping, 
and site design. The company says that 
all graphics are interactive throughout the 
software. Hasp Inc. (Loveland, CO). 
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JAS FM Under Windows 


Archibus will preview a new version of 
its facility management product in Booth 
#439 at A/E/C Systems. Archibus/FM 6.1 
offers a Windows interface that is fully 
compatible with AutoCAD Release 12 for 
Windows. Performance improvements in- 
clude automatic buffering, which uses all 
of the memory and allocates space to each 
database according to its size (the soft- 
ware physically optimizes the databases). 
Release 6.1 also supports a number of lay- 
ering standards and offers automatic 
work-order scheduling for the Building 
Operations Management module. Archi- 
bus Inc. (Boston). 
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7 Engineering Copiers 

In Booth #1223 at A/E/C Systems, Xerox 
Engineering Systems will introduce two 
new copiers and a printer/plotter. The Xe- 
rox 3090 Engineering Copier makes mul- 
tiple size-for-size copies at rates of seven 
E-size, 12 D- and C-size, and 15 B-size 
copies per minute. The 3090 features a 
four-roll media-storage capacity. Price: 
$74,200. The Xerox 3050 Engineering 
Copier is a plain-paper copier designed to 
produce an average of 2500 copies per 
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month. Price: $22,495. The 54-inch-wide 
Xerox 8954 Color Graphics Printer/Plotter 
is available in either 200dpi or 400dpi 
resolution. Xerox Engineering Systems 
(Rochester, NY). 
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i245 Roland Rollout 

In Booth #1828 at A/E/C Systems, Roland 
Digital will introduce additions to its 
SketchMate line of eight-pen desktop 
plotters as well as new editions of its GRX 
series of eight-pen plotters. The new 
SketchMate models have an electrostatic 
paper-hold system. Two new models in- 
clude the RP-22 for B-size output and the 
RP-12 for A-size output. Price: $1295 (RP- 
22); $995 (RP-12). The new GRX line in- 
cludes the GRX-350 (D-size) and the 
GRX-450 (E-size), which replace Roland’s 
GRX-300AG and 400AG, respectively. 
Price: $4995 (GRX-350); $5995 (GRX- 
450). Roland Digital Group (Irvine, CA). 
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WLS Ceramic-Tip Pens 

In Booth #1054 at A/E/C Systems, Pentel 
will demonstrate its Techni-Plot ceramic- 
tip plotter pens. Two body styles are avail- 
able: the unibody and the classic stan- 
dard. These ceramic-tip pens are mainte- 
nance-free and require no assembling, 
activating, or shaking. The Techni-Plot 
pens can be stored in any position and 
can be left uncapped indefinitely without 
dryout. Four tip sizes and eight colors are 
available: .25mm, .35mm, .50mm, and 
.70mm and black, red, blue, green, brown, 
orange, yellow, and violet, respectively. 
Pentel of America Ltd. (Torrance, CA). 
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Plotter Utility 


Insight Development will announce 
PrintAPlot 3.0.3 in Booth #644 at A/E/C 
Systems. The plotter utility now supports 
255 pens, with any pen being able to se- 
lect from a palette of 255 colors. Other fea- 
tures include a new “C” (check plot) paper 
size, color Postscript support, and full 
resolution support for color ink-jet and 
600dpi laser printers. Price: $199. Insight 
Development Corp. (Emeryville, CA). 
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Digitizer/Plotter Combo 


Axama will debut a combined digitizer 
and plotter in Booth #350 at A/E/C Sys- 
tems. The Axama DigiPlot 1000 combines 
a flat-bed pencil plotter and an E-size dig- 
itizer to create a computerized drafting 
table. In addition, the new unit features 
real-time plotting and editing capabilities, 
reloading of the plotted drawing for con- 
tinued work, and a high-accuracy digitiz- 
er with LCD display. The digitizer input 
and plotter output are synchronized. The 
DigiPlot 1000 is installed as a value- 
added addition to an existing CAD work- 
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station. Axama Corp. (Spokane, WA). 
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LS Improved Encad Plotting 
In Booth #739 at A/E/C Systems, Encad 
will introduce the Novajet I plotter, 
which reportedly offers enhanced black- 
and-white plotting through several me- 
chanical design changes in the paper path 


mechanism and carriage assembly. Encad 
adds that a proprietary dithering algo- 
rithm virtually eliminates banding in en- 
hanced color mode. This enhanced mode, 
which is of 300dpi resolution and unidi- 
rectional, also minimizes bleeding and 
buckling. Encad (San Diego). 
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Ink-Jet Materials 


Graphics Technology International will 
feature its new Jet Set line of CAD ink-jet 
materials in Booth #2421 at A/E/C Sys- 
tems. The Jet Set line consists of a double- 
matte film and five papers. JR440 IJM is 
the new aqueous design ink-jet film offer- 
ing superior image density, visual con- 
trast, and image stability. It is a 4-mil dou- 
ble-matte film with an ink-jet matte on 
the front side and a comprehensive draft- 
ing matte on the back side for pen plot- 
ting or drafting. Graphics Technology In- 
ternational (South Hadley, MA). 
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Windows earria 
Gryphon Software has announced that its 
special-effects program, Morph, is now 
compatible with Windows for IBM and 
compatible computers. Morph can use 
graphics generated from Windows-com- 
patible painting and drawing programs as 
well as digitized or scanned images. The 
resulting morph can be saved as a Video 
for Windows movie, FLI, or FLC anima- 
tion. Single still images or a series of im- 
ages can be saved in a variety of file for- 
mats including TIFF, GIF, or Targa. Morph 
is available. Price: $169. Gryphon Soft- 
ware Corp. (San Diego). 
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Animated Presentations 
With AniMage, a new product from Digi- 


tal ChoreoGraphics, users can create in- 
teractive, annotated, animated graphical 
presentations as well as merge text, 
graphics, and animation into a single 
presentation and distribute it along with a 
presentation player on a floppy disk. In 
addition, users can create scripts with an 
Author language—similar to the Pilot CAI 
language—and interact with the presenta- 
tion through pan, zoom, replay, skip, and 
scroll options. The system can display 
PCX and GIF images along with textual 
annotation in a slide-show-type format. 
Price: $395. Digital ChoreoGraphics (Cos- 
ta Mesa, CA). 
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Strata Libraries 


Strata has released three libraries for use 
with StrataVision 3d: Simon/Janus De- 
signer Surfaces, SportsShapes, and Do- 
mestic Cars. Simon/Janus Designer Sur- 
faces, part of the Strata Textures libraries, 
is well-suited for wall or furniture cover- 
ing and costs $139. SportsShapes and Do- 
mestic Cars are part of the StrataShapes 
collection of predefined 3D objects. They 
are now shipping. Price: $179 each. Strata 
Inc. (St. George, UT). 
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Cadvance Enhanced 


Isicad will introduce version 5.1 of Cad- 
vance for Windows in Booth #2041 at 
A/E/C Systems. The new version features 
TrueType support, database enhance- 
ments, and increased programmability. 
Performance is optimized through two- 
way object linking and embedding (OLE) 
and support for the Multiple Document 
Interface protocol for display of multiple 
views of the same or different drawings. 
The company expects the product to be 
available late this summer. Price: $1995. 
Isicad Inc. (Anaheim, CA). 
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Running DOS on RISCs 


Insignia and Silicon Graphics have intro- 
duced an upgrade of SoftPC for Silicon 
Graphics Iris 4D. SoftPC is designed to 
enable RISC-based SGI systems to run 
DOS and Windows applications at speeds 
matching or exceeding those of °386- 
based PCs. The program emulates ’286- 
based PC hardware entirely in software. It 
comes with Windows 3.1 and MS-DOS 
5.0, and also supports the X Window Sys- 
tem interface. The new version, SoftPC 
3.0, is the first to support sound emula- 
tion. Price: $695. Insignia Solutions Inc. 
(Mountain View, CA). 
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Conference held in Washington, DC. 
Sponsored by DPMAEF Conferences. 
Contact: DPMAEF Conferences, Dept. 
VRC, POB 3608, Torrance, CA 90510- 
3608; 310/534-3922. 


2-5 International Television Association 
Inc. held in Phoenix, AZ. Contact: ITVA, 
6311 N. O’Connor Road, LB-51, Irving, 
TX 75039; 214/869-1112. 


5-7 ShowBiz Expo held in Los Angeles. 
Sponsored by Live Time Inc. Contact: 
Live Time Inc., 2122 Hillhurst Ave., Los 
Angeles, CA 90027; 213/688-1811. 


8-10 A/E/C Systems ’93 held in Ana- 
heim, CA. Contact: Ms. Sharon Price, 
A/E/C Systems ’93, POB 310318, Newing- 
ton, CT 06131-0318; 203/666-6097. 


8-10 Dexpo Spring held in Atlanta. 
Sponsored by Miller Freeman Inc. Con- 
tact: Miller Freeman Inc., 13760 Noel 
Road, Suite 500, Dallas, TX 75240; 
800/223-7126. 


8-10 Autodesk Expo ’93 held in Ana- 
heim, CA. Sponsored by Autodesk. Con- 
tact: Ms. Lynne Saunders, Autodesk, 2320 
Marinship Way, Sausalito, CA 94965; 
415/332-2344. 


15-18 CAD/CAM/CAE/CIM Applica- 
tions for Manufacturing and Productivity 
held in Prague, Czechoslovakia. Spon- 
sored by World Computer Graphics Asso- 
ciation. Contact: WCGA, 2033 M St., NW, 
Suite 399, Washington, DC 20036-8446; 
202/775-9556. 


21-22 Color Hard Copy Conference 
held in Boston. Sponsored by BIS Strate- 
gic Decisions. Contact: BIS Strategic 
Decisions, Conference Registrar, One 
Longwater Circle, Norwell, MA 02061- 
1620; 800/874-9980 or 617/982-9500. 


22 Fundamentals of Rapid Prototyping 
and Applications in Manufacturing held 
in Minneapolis. Sponsored by SME. Con- 
tact: SME, Conference Division, One SME 
Drive, POB 930, Dearborn, MI 48121; 
800/733-4763. 


23-26 Digital World held in Beverly 
Hills, CA. Sponsored by Seybold Semi- 
nars. Contact: Seybold Seminars, 29160 
Heathercliff Road, Suite 200, Malibu, CA 
90265; 310/457-8500. 


29 The Electronic Book Seminar held 
in Boston. Sponsored by Electronic Pub- 
lishing. Contact: Ms. Barrie Evans, Elec- 
tronic Publishing, One Technology Park 
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Drive, POB 987, Westford, MA 01886; 
508/392-2187. 


29-Ju ly 1 PC Expo held in New York. 
Sponsored by Bruno Blenheim Inc. Contact: 
Ms. Annie Scully, Bruno Blenheim Inc., 
Fort Lee Executive Park, One Executive 
Drive, Fort Lee, NJ 07024; 201/346-1400. 
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7-August 7 Montage ’93: Interna- 
tional Festival of the Image held in 
Rochester, NY. Contact: Ms. Lisa Farrell, 
Montage ’93, 31 Prince St., Rochester, NY 
14607-1499; 716/442-8897. 


19-23 ICS ’93: International Confer- 
ence on Supercomputing held in Tokyo, 
Japan. Sponsored by the Association for 
Computing Machinery. Contact: Ms. Julie 
Eitzer, Association for Computing Ma- 
chinery, 1515 Broadway, New York, NY 
10036-9998; 212/869-7400. 


19-23 Electronic Photography and the 
Macintosh held in Rochester, NY. Spon- 
sored by Rochester Institute of Technolo- 
gy. Contact: Mr. David Tontarski, RIT, 50 
West Main St., Rochester, NY 14614- 
1274; 716/475-6600. 


22-23 Fundamentals of Electronic 
Imaging held in Rochester, NY. Spon- 
sored by Rochester Institute of Technolo- 
gy. Contact: Mr. David Tontarski, RIT, 50 
West Main St., Rochester, NY 14614- 
1274; 716/475-6600. 


25-29 URISA ’93 held in Atlanta. 
Sponsored by Urban & Regional Informa- 
tion Systems Association. Contact: 
URISA, 900 Second St., NE, Suite 304, 
Washington, DC 20002; 202/289-1685. 
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1-6 SIGGRAPH ’93 held in Anaheim, 
CA. Sponsored by the Association for 
Computing Machinery’s Special Interest 
Group on Computer Graphics. For confer- 
ence information contact: SIGGRAPH ’93 
Conference Management, 401 North 
Michigan Ave., Chicago, IL 60611; 
312/321-6830. For exhibition information 
contact: SIGGRAPH ’93 Exhibition Man- 
agement, 150 Burlington Ave., Clarendon 
Hills, IL 60514; 708/850-7779. 


3-6 MacWorld Expo held in Boston. 
Sponsored by Mitch Hall Associates. Con- 
tact: Mitch Hall Associates, 260 Milton 
St., Dedham, MA 02026; 617/361-2001. 


31-Sept. 2 Fed Micro ’93 held in 
Washington, DC. Sponsored by National 
Trade Productions Inc. Contact: Mr. Tom 
Lauterback, National Trade Productions 
Inc., 313 South Patrick St., Alexandria, 
VA 22314-3567; 703/683-8500. 


6-10 Eurographics ’93 held in Barce- 
lona. Contact: Conference Secretariat, 
Palau de Congressos, Dept. de Conven- 
cions, Fira de Barcelona, Avda. Reina 
Maria Cristina s/n E-08004 Barelona; tel: 
34 3 423 31 OF: fax: 34 3.426 28 45. 


13-15 Spectrum ’93 held in Scottsdale, 
AZ. Sponsored by Graphic Communica- 
tions Association. Contact: Ms. Vivian 
Sanchez, GCA, 100 Daingerfield Road, 
Alexandria, VA 22314-2804; 703/519-8160. 


14-16 Electronic Imaging held in 
Boston. Sponsored by Miller Freeman. 
Contact: Miller Freeman, 13760 Noel 
Road, Suite. 500, Dallas, TX 75240; 
800/223-7126. 


18-22 IEEE Virtual Reality Annual 
International Symposium held in Seattle. 
Sponsored by IEEE NNC. Contact: Meet- 
ing Management, 5665 Oberlin Drive, 
Suite 110, San Diego, CA 92121; 619/453- 
6222. 


22-24 Windows Solutions held in San 
Jose, CA. Sponsored by Seybold Semi- 
nars. Contact: Ms. Beth Sadler, Seybold 
Seminars, 29160 Heathercliff Road, Suite 
200, Malibu, CA 90265-6104; 310/457- 
8500. 


22-24 Computer-aided Acquisition 
and Logic Support (CALS) Europe ’93 
held in Berlin, Germany. Sponsored by 
World Computer Graphics Association. 
Contact: World Computer Graphics Asso- 
ciation, 2033 M St., NW, Suite 399, Wash- 
ington, DC 20036; 202/775-9556. 


25-28 Graph Expo East held in 
Philadelphia. Sponsored by Graphic Arts 
Show Co. Inc. Contact: Mr. Michael Gal- 
lagher, GRSCI, 1899 Preston White Drive, 
Reston, VA 22091-4326; 703/264-7200. 


28-30 Imaging Expo ’93 held in New 
York. Sponsored by Comtek International. 
Contact: Ms. Susan Strassburger, Market- 
ing Coordinator, Comtek International, 43 
Danbury Road, Wilton, CT 06897; 
203/834-1122. 
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Designing Computer Displays 
Effective Computer Display Design pro- 
vides helpful information on how to de- 
sign practical displays. The guide dis- 
cusses task analysis, designing with con- 
straints, selecting screen elements, 
information coding, using color CRT dis- 
plays, sample display guidelines, training 
assessment, and more. Prentice Hall (En- 
glewood Cliffs, NJ), 299 pages, $48. 
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Guide to Autocad 3D 


The Autocad 3D Companion contains 
the information needed to get the most 
out of drawing in 3D. The guide discuss- 


es the user coordinate system, DView, 
view ports, surfaces, paper space, shad- 
ing, and rendering. Also provides a walk- 
through of the development of complete 
mechanical and architectural models. 
Ventana Press (Chapel Hill, NC), 600 
pages, $27.95; with companion diskette, 
$49.95. 

CIRCLE 146 ON INFORMATION CARD 


Mixing Windows Programs 
Opening Windows: Using Windows Prod- 
ucts Together provides tips and tricks on 
getting the most out of Windows by using 
different types of Windows-based soft- 
ware. The guide discusses Windows 3.1 
and provides advice on selecting applica- 
tions and tools. Also shows how to use 
combinations of Windows-based software 
products and comes with a disk which in- 
cludes MicroLink, Inledit, ClipMate, Mag- 
ic, Statline, and wEyes. Random House 
Electronic Publishing (New York), 556 
pages, $45. 
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3-D INPUT VERSATILITY 


SOLID MODELING OR ANIMATION... 
IN REAL-TIME. 


Now you can create the simplest 
contour images or develop complex 
databases for solid ae and 
animation. Create graphics from any 
three-dimensional biec or physical 
movement within a 9 foot cube. Your 
input is only limited by space... your 
output is only limited f your imagi- 
nation. Get off the tablet... get into 
space. 


The GP-8-3D sonic digitizer captures 
data directly from any three-dimen- 
sional object or motion. Your output can 
be flat art, contour images, dimen- 

sions for solid ie ore or 
databases for robotics, ‘ 
video and film productions and 
. more. 


& V2i Convert Object Data Into Digital 
Pad Form 

YP Data collected from objects or 
~ motion studies is processed by host 
computers and can be used to provide real- 
time multipoint analysis for solid modeling, databases for CAM, 
CIM, robotic instructions, motion 
study analysis and more. 


System Compatability 
The GP-8-3D interfaces with PC's, 


work stations and mainframes of 
most manufacturers. 


Get Off The Tablet... Get Into Space. 


Call or write for more information. 
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SCIENCE 
ACCESSORIES 
CORPORATION 


200 Watson Boulevard P.O. Box 587 
Stratford, CT 06497 
(203) 386-9978 +» Fax (203) 381-9270 
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Printing/Publishing Reference 
NPES The Association for Suppliers of 
Printing and Publishing Technologies 
(Reston, VA) announces the availability 
of its Directory of International Suppliers 
of Printing and Publishing Technologies, 
biennial publication. The directory lists 
97 companies and includes a description 
of their products and services, along with 
offices, manufacturing sites, agents, and 
overseas distributors. Available free of 
charge. 
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DOS Reference 

The Only DOS Book You'll Ever Need is a 
complete reference covering all DOS ver- 
sions. The guide discusses specific as- 
pects including file and directory manage- 
ment, backup, DOS shell, error recovery, 
and batch files. Also includes a reference 
section which covers all DOS commands 
for 2.0 through 6.0 versions. Mike Mu- 
rach & Assoc. Inc. (Fresno, CA), $27.50. 
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Color References 

Graphic Arts Publishing Company (Livonia, 
NY) announces the availability of its Color 
Reference and Source List, which lists more 
than 160 books and related references deal- 
ing with color theory and today’s proce- 
dures to produce color. Also includes a list- 
ing of more than 25 color-related newslet- 
ters and 100+ sources of information about 
color-reproduction. 8 pages, $8. 
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Creating Quality CDs 

Publish Yourself on CD-ROM provides the 
information needed to create professional- 
quality CDs. The guide/CD package dis- 
cusses the history of CD technology, the 
physical composition and dimensions of 
CDs, playback systems, the current market, 
legal issues concerning the use and protec- 
tion of creative CD content, and the com- 
ponents of multimedia hardware and soft- 
ware. Also includes a glossary and an in- 
dex of CD manufacturers in the US and 
Europe. Random House Inc. (New York), 
404 pages, $50. 
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a sHowcase ) LOUDE 


, es CMa ncuder & Animate! 


center: for Libraries of over 25 


a rp detailed 3D models. 
. naging $295 per Library 


1. Interior & Multimedia 
2. Exterior & Trees 
3. Geographic, Earth 


4. Human Forms 


Why is one school setting 
a world standard for 
Computer Animation 
Training? 


For: 
¢ Autodesk® 3DStudio 
¢ Wavefront® OBJ 
eDXF & PIXAR RIB™ 


415 329 1920 


You'll find the latest SGI gear, 
Softimage, Betacam and all of the 
realnames in animation here plus 
students from around the world in 
our two locations—Minneapolis & 


Raleigh. 800 800-2835 


schoo] of Fax 612. 721-6642 


Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 


Featuring 


products, 


employment opportunities 
services, systems 
& software. 


Call us 
with Your 


3D Needs 
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Palo Alto, C 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 
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FOR INFO 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 


Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 


If you have 3D Software, call fora 
FREE 100 page catalog... V IK W Pl INT Se 


1-800-DATASET (328-2738)} THE 3D DATAWAR 


NMA FP A N yd 


Ph 801-224-2222 Fax 801-224-2272 870 West Center, Orem, UT. 84057 
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TRUE 
GRAPHICS POWER 


FEATURES 

3-32 BIT CPU DESIGN 

UP TO 256 MEG RAM 

UP TO 1 MEG CPU CACHE 
1,530,000 VECT / SEC 

UP TO 3.4 GB HD 

.4ms DISK ACCESS 


PPLICATIONS 

3-D SOLID MODELING 
ANIMATION 

GRAPHIC ARTS 

CAD / CAM / CAE 
VISUALIZATION 
SCIENCE / MEDICINE 


TIMBERLINE 


PRICES START AT $3995.00 
4 MODELS TO CH 
iggar 
Call Becky Bigga 766 FULMER CT. 


at (508) 392-2157 MERIDIAN ID 83642 
PH / FAX 208-887-0969 


PROTECT YOUR 


(—» INVESTMENT x—0 

Who will provide su 4 for your 
rogram with AT&T/GSL out of 
ot eo What will you do when 
your lock is lost, stolen or damaged 


and can't be replaced? 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR RTX AND MORE 


CAD SAFEKEYS TOO 
AUTOCAD CADKEY TANGO PCB 
| MASTERCAM PADS 2000 MAXROUTE 
MICROSTATION SMARTCAM AND MORE 


| As low $300 plus S&H 
| ‘Special’ Unlock HI-RES QFX for $125 
"NEW" THE PC-KEY 
IF YOUR PROGRAM USES A LOCK BY 


a) 


REPRINTS 


to order yours, today! 
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_ The definitive video 
training course for 
3D Studio. Five 
one-hour tapes that 


| RAINBOW TECHNOLOGIES INC. TRY 3D Artist magazine 
THE PC-KEY- A PROGRAMABLE 8-BIT i sae 
BOARD THAT REPLACES YOUR LOCK organization, 


ELECTRONICALLY! 


presentation, and 


$295 


a AESICAA (609) 300-2799 oe plus shipping video pe 
wien (609) 390-3750 FAX law 30 day guarantee 
‘ey PAL version $395 WN CG 


IMAGINE THAT 
1 EVERGREEN DR, SEAVILLE, NJ 08230 
Products are for licensed users only 


| Trademarks are the property of respective owners 
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(800) 854-4496 - (504) 785-3969 
Digimation 
315 St. Anthony Street Luling, LA 70070 
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AUTHORIZED PLOTTER LIQUIDATIONS 


ELECTROSTATIC - LASER - THERMAL 
INKJET - PENCIL - SCANNERS 


Photocomposition with 
workstation Sage on a PC. 


Unrivaled speed. Complex darkroom 
tools. Sophisticated drawing and 
type handling. Precision editing tools. 
Dazzling special effects. All these 
features and more come together in 
a clean and intuitive interface to 
make HiRes QFX one of the most 
powerful photocomposition programs 
on any platform. Yet HiRes QFX is 
Surprisingly affordable. For more 
information, or for a free demo disk 

| and brochure, call us at (713) 529-5868. 


Pace Sales «Sa 2 igh See 
Ron Scott Inc. 
Photocomposition courtesy of Greg Dawson 1000 Jackson Blvd. Houston, Tx 77006 
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=a ZETA HEWLETT 


RASTERE AEP HIES MUTOH 


HOUSER <i PIap 


instrument 
=r VERSATEC © NUMONICS 
ma Roland 


DIGITAL GROUP 


—==rCalComp Ae 7 GRAPHTEC | 


& digital resources ina. 
“> PO. Box 23051, Portland, Oregon 97223 oe 
503-246-0202 * FAX 503-625-0600 
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DIGITAL IMAGING 


Highest Quality Output Services For 
Alias, Silicon Graphics, GIG 


Evans & Sutherland, Intergraph, 
Wavefront, Softimage, and Scitex 


y 
advance 


A reproductions corporation 


100 FLAGSHIP DRIVE * NORTH ANDOVER, MA 01845 « TEL: (508) 685-2911 ° FAX: (508) 685-1771 
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if this ts the lasi SCfeen WOU Ve drawn on... 


ifs time for Computer Graphics at the bekepbretenearannerse, 

of Merchandising & Design 
Full & Part Time courses in Electronic Imaging and Digital Technology, where 
state of the art meets state of mind. Courses in Page Layout, Word Processing, 
Digital Illustration & Painting, Electronic Prepress, 3-D and Multimedia. Unique 
“Step Approach” to instruction on both Mac’s and IBM’s. Maximum of 12 students 
per class, each with their own computer workstation. Diploma in 9 months. 


Placement service. 31 Wellesley St. E., Call A 6922-3666 In Canada 
1°800°361°6664 


Toronto, Ontario, Canada M4Y 1G7 
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The Electronic Book 
Seminar 


This seminar will address new approaches to electronic publishing, including the 
challenges of conveying information in today’s society. Electronic systems, on-line 
systems, CD-ROMs, and bulletin boards provide superior abilities to search and 
retrieve data, aS well as a Speed advantage in distributing large amounts of informa- 
tion quickly. 


This seminar will cover all of these new approaches and explain their synergy — and 
competition — with print publishing. Join Frank Romano, editor-in-chief of E/ectron- 
ic Publishing, as he focuses on some of the real-world applications for electronic 
dissemination. 


The Electronic Book Seminar is sponsored by Electronic Publishing and will be tak- 
ing place on Tuesday, June 29, 1993 in Boston, Mass. 


For more information, call Barrie Evans at 508-392-2187; or fax 508-692-7806. 
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COMPUTER 


GRAPHICS 
SHOWCASE 


is the ideal, low-cost solution 
for generating high-quality 
Sales leads from over 200,000 
industry professionals. 


Use Graphics Showcase to: 


v test a market 

w promote a bulletin 
v special reports 

w sell a video 


v announce employment 
opportunities 


Please send camera-ready 
logo or black-and-white photo 
3 xo 05 xf) 

and 60 words of copy. 

We'll do the rest. 


For rates and information, 
contact: 


Shirley Athorn 

Computer Graphics World 
One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886-9940 


| Tel: (508)392-2183 


Fax: (508)692-8391 
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Feasterville, PA 19053 
TEL:215-953-6970 

FAX: 215-355-4395 


CENTRAL U.S. & CENTRAL CANADA 
Philip L. Davis, Regional Manager 
Wendy Reynes, Associate Midwest 
Sales Manager 

9501 West Devon, Suite 300 
Rosemont, IL 60018 

TEL: 708-696-4350 

FAX: 708-696-4839 
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NORTHERN CALIFORNIA, 
NORTHWEST 

John Sly, Regional Manager 
Bill Cooper, Regional Manager 
Boris & Sly Associates 

1000 Elwell Court, Suite 234 
Palo Alto, CA 94303 

TEL: 415-965-4334 

FAX: 415-965-0255 


SOUTHERN CALIFORNIA, 
SOUTHWEST 

Tom Boris, Regional Manager 
Greg Cruse, Regional Manager 
Boris & Sly Associates 

2232 S.E. Bristol, Suite 109 
Santa Ana, CA 92707 

TEL: 714-756-0681 

FAX: 714-756-0621 


SOUTH CENTRAL 

Randy Jeter, Regional Manager 
19627 Interstate 45 North, Suite 110 
Spring, TX 77388 

TEL: 713-353-0309 

FAX: 713-288-8350 


LIST RENTAL 

Deanna Rebro 

PennWell Publishing Co., P.O. Box 1260 
Tulsa, OK 74101 

TEL: 918-831-9551 

FAX: 918-831-9497 


SHOWCASE 

Sue Shorrock 

Direct Marketing Representative 
One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886 

TEL: 508-392-2185 

FAX: 508-692-7831 


LONDON 

David T. Round 
Westmead House 

123 Westmead Road 
Sutton 

Surrey SM1 4JH, England 
TEL: 44-81-770-1100 
FAX: 44-81-770-9779 


PARIS 

Daniel Bernard 

10, rue Michelet — B.P. 279 
78502 Sartrouville Cedex, France 
TEL: 33-13-914-6780 

FAX: 33-13-914-7014 


MUNICH 

Johann Bylek 
Verlagsburo Bylek 
Stockaeckerring 63 
D-W-8011 Kirchheim 
Muenchen, Germany 
TEL: 49-89-903-8806 
FAX: 49-89-904-3526 


TOKYO 

Toshio Egusa 
Publinetwork Inc. 
C407, 2-22-6, Tsukuda 
Chuo-Ku, Tokyo 104 
Japan 

TEL: 81-3-3536-5404 
FAX: 81-3-3536-5490 


KOREA 

Mr. Il Chul Kim 

IC & Associates 

804 Shamduck Building 
131 Da-Dong, Chung-Ku 
Seoul, Korea 

TEL: 415-965-4334 

FAX: 415-965-0255 


TAIWAN 

Ms. Candice Lo 

Acer TWP Corporation 

2/F No. 19-1 

Lane 231, Fu-Hsing North Road 
Taipei 10445, Taiwan 

TEL: 82-2-779-1539 

FAX: 82-2-774-5399 


SINGAPORE 

Mr. Mike Seah 

Bell Associated Agency 
7500A Beach Road #06-322 
The Plaza, Singapore 0719 
TEL: 65-299-0413 

FAX: 65-296-6629 


HONG KONG 

Mr. Tom Gorman 

CCI Asia-Pacific Ltd. 

Suite 905, Guardian House 
32 Oi Kwan Road 

Happy Valley, Hong Kong 
TEL: 852-833-2181 

FAX: 852-834-5620 
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“MicroStation has worked 
beyond our hopes.” 


“We're utilizing today’s high- 
tech CAD/CAM products to 
rejuvenate a truly elegant, 

almost lost art form. 
MicroStation is at the very 
core of this effort. It helps us 
understand how the Gothic 
construction of our cathedral 
was done and how to do it 
in the future.” 


“We feel that MicroStation is 
the most sophisticated, 
versatile CAD product to work 
with, and that it provides the 
best direct link with our 
machining process.” 


“MicroStation has taken away 
all the arduous work, the 
repetition — it lets us 
concentrate on the 

beautiful work.” 


“With MicroStation, 

I gain more out of the man, 
I gain more out of the 
machine, the company gains 
all around. End of story.” 


David Teitelbaum, General Partner 
Cathedral Stoneworks 
The Cathedral of 
St. John the Divine 
New York City 


W MicroStation 


INTERGRAPH The CAD Standard of Excellence 


For information on MicroStation, contact your authorized MicroStation dealer or call 800-345-4856 in the U.S.; outside the U.S., contact an Intergraph sales office. 
Intergraph® is a registered trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. The statements contained herein do not constitute an endorsement by Cathedral Stoneworks of all 
Intergraph products and services, or of a particular Intergraph product or service, except as described herein. Copyright 1992 Intergraph Corporation, Huntsville, AL 35894-0001. DDADO80A0 
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FOUR HEADS ARE BETTER THAN ONE 


+ 


Synergy's ColorWriter 420 produces 
36" wide full color plots in one pass. 


Conventional electrostatic plotters have 
only one head. In order to print a full 
spectrum of colors, they have to make 
as many as five passes—rewinding the 
sheet before each successive pass. 


The Synergy ColorWriter 420 uses four 
writing heads to produce fast, accurate 
and consistent 400 DPI plots from 
multiple data formats. Because there 
are fewer moving parts in our system, 
reliability is improved, down time is 
reduced and service calls are few and 
far between. Superior registration, 
better color fidelity and increased 


All trademarks are the property of their respective owners. 


throughput make the 420 the ultimate 
shared plotting solution. 


Our integrated system uses a RISC-based 
processor to rasterize GDS-Stream™, HP- 
GL/2™, CalComp™, Versatec™, Postscript™ 
and other data files concurrently-without 
tying up valuable host workstation time. 
The ColorWriter 420 acts as an Ethernet 
node so just one connection to your 
network provides benefits to many 

users simultaneously. 


Does that mean that the ColorWriter 420 
is the best plotting solution for everybody? 


© 1993, Synergy Computer Graphics Corporation 


lf you need superior quality, through- 
put, and reliability in a high-volume, 
shared network environment, it's the 
only plotting solution for you. 


There's a lot more to the ColorWriter 
story. To get it all, call for our 
brochure. 1-800-926-0968 


SYNERGY 


COMPUTER GRAPHICS CORPORATION 


2945 Oakmead Village Court 
Santa Clara, CA 95051 
Phone: 408 * 988 * 3088 Fax: 408 * 988 « 2280 
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